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Neglected Human Genetics. 


OR millenniums in India the individual 
has been subjugated to the race in its 
smaller form of the family. Here there is a 
traditional feeling for the physical unity be- 
tween descendants of a remote ancestor, 
which manifests itself in, what to a Westerner 
would be, an intolerable right of doddering 
aunts, uncles and other ancients to interfere 
in the.affairs of the younger members of the 
family. Lately individualism has become 
the fashion among some educated Indians ; 
and the sentimental occidental attitude of 
horror towards death through disease or 
parturition seems to be gaining adherents 
among politicians as well as among physicians. 
The doctrine of metempsychosis may occa- 
sionally have produced callousness and hope- 
lessness in the face of physical disability, 
mental disorders and penury ; but it is based 
upon a belief in man’s ability to help himself 
and eventually to improve his lot. For this 
reason it is more satisfying to reason than 
some other attempts to account for the 
inequality of men. But the great advantage 
to the race of this working hypothesis is the 
fact that it gave free rein to Natural 
Selection. 


It is evident that a highly gifted and 
superior strain of men migrated into India 
in pre-historic times. They may have come 
in two main infiltrations both before and 
after the Vedic period, and they brought 
some of the best hereditary factors or genes 
that have appeared in the human race. 
These men built up a society regulated by a 
series of well-reasoned working hypotheses. 
They put the preservation of their genic 
heritage, and the good of the race before 
the convenience of the individual. 


India is now at a most critical point in her 
racial history, when certain people wish to 
rush into an uncontrolled sentimental 
humanitarianism and haphazard practice of 
birth control. 


Women are listening to the siren song of 
the birth controllers who promise them (1) 
more strength, leisure and time to develop 
their own individuality; (2) fewer and 
better children. Opponents of this movement 
can point out that the actual results may 
be (1) self-indulgence and the bridge-play- 
ing female wasters now so prevalent in the 
West; (2) the circumvention of natural 
selection by which the best survive and the 
weaklings die off. Even in the most gifted 
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families there are undesirables. The recom- 
binations of genes in sexual reproduction are 
fortuitous, therefore the more children the 
couple have, the more chances there will 
be for valuable combinations to appear. If 
we know that our germ-plasm is tainted with 
undesirable recessive genes, such as congeni- 
tal blindness or feeble-mindedness, then we 
are justified in refusing to risk the perpetua- 
tion of these traits. The practice of birth 
control may therefore be regarded as a 
recognition of past undesirability among 
one’s ancestors; or a tacit acknowledgment 
of the probable inferiority of one’s own 
children, with the consequent fear that they 
will be unable to compete with others. 

Those who deplore the fact that India has 
a higher infant and maternal mortality rate 
than some Western countries, should consider 
the question from the viewpoint of the race. 
The kindly idealism of Christianity has little 
support in the material world, for it would 
propose that ‘‘all men are created equal’’. 
The politicians know that this is false, for 
are they not leaders who tower above their 
poor silly fellows, and who will protect these 
little ones from the wiles of the gifted and 
unscrupulous? The politicians should spare 
time to glance at the ‘‘ Eugenics Review’, 
and at the writings of leading geneticists and 
anthropologists of the West. They would 
discover that men acquainted with the laws 
of inheritance are of the opinion that a high 
birth and infant mortality rate may benefit 
a nation, while the reverse may poison a 
race. Because the rate of propagation in 
the West has recently been inversely propor- 
tional to the mental status of the individual 
parents, we are already witnessing a rapid 
increase in stupidity and obtuseness; not to 
mention what has been called ‘‘ the triumph 
of the boob”’ in large areas in Europe as 
well as in the American public school system.’ 
Evolutionists suggest that because the human 
mind has at last appeared upon the scene, 
things are more hopeful. They eagerly 
anticipate that man will henceforward con- 
trol his own destiny and perhaps circumvent 
degeneration, which has been the outcome 
of all rapidly evolved lines in the past. We 
have already lost sixteen teeth as compared 
with most other mammals, and our dentition 
continues to retrogress. Our bodies bear 
many resemblances to those of embryo an- 
thropoid apes. More and more frequently the 
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tissues in some of us shake off the discipline 
of the organized body and revert to the 
embryonic condition of rapid cell division, 
This tendency is manifested in cancer, and 
research has shown that it runs in families, 
that it is probably inherited. Yet what 
steps have been taken to sort out the tainted 
stocks to prevent them from propagating or 
from tainting other healthy stocks ? 

What reliable data have we on the effeets 
of hybridization in India? Human groups 
are all inter-fertile and therefore differ only 
in minor genetic factors, and are maintained 
solely by isolation. There is a wide variation 
in almost every characteristic in any local 
group. It might be better to encourage the 
mating of superiors from different races than 
to allow a high grade individual to mix his 
genes with those of a low grade individual 
of his own race. The alleged maladjustments 
of hybrid populations are at present largely 
sociological rather than biological. 7 

Professor E. A. Hooton of Harvard Uni- 
versity has warned us that ‘‘ we must cease 
to delude ourselves with the belief that 
education, religion or other social ameliora- 
tion can transform base metal into gold. 
Intelligent artificial selection should replace 
natural selection. *’ 

Who is to judge which hereditary lines are 
worth perpetuating and which are not? 
This must not be left to the individual for, 
as the old Chinese proverb says, ‘‘ the great 
man never feels great, and the small man 
never feels small*’. The superior groups 
will realise their own weaknesses and the 
inferiors will compensate themselves for their 
own lack with illusions of importance. 

Before we can bring genetical knowledge 
to aid the future of the human race, we 
must know what hereditary material is 
available. We must take stock of our genes, 
and the only way to do so is by intensive 
anthropometric surveys and blood grouping. 
Invaluable data are available among India’s 
large families and endogamous communities. 
Such a stock-taking is urgently needed in 
this country before the new influences met 
tioned early have gained control. 

India does not need more chairs of anthro- 
pology, with their concomitant lectures and 
theoretical examinations. We need mor 
reliable data, and individual states and 
districts could and should set about collecting 
them as soon as possible. The following is 4 
tentative plan for an anthropological survey 
of a limited area, such as, Malabar, Mysore 
or Travancore, by local science graduates, 
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the cost of which would not be more than 
that of a single professorship. 
Anthropometric instruments have now 
been perfected, and because of the simple 
mendelian inheritance of the human blood 
groups, these give valuable indications of 
human relationships and migrations. It 
should be possible to find two reliable un- 
employed science graduates, one man and 
one woman residing in each of five or six 
centres scattered over the district to be 
surveyed. These ten or twelve people should 
meet at the nearest university for an intensive 
course Of training of perhaps eight weeks, 
similar to an American University Summer 
Session. Here they would take courses in 
genetics and gross anatomy, and be trained 
in the use of .the instruments, in blood 
testing methods and in anthropological photo- 
graphy by an expert with sound biological 
training. Then they could return to their 
homes and gather data from the community 
within reach for ten or twelve months. The 
data would be returned to the expert for 
statistical treatment and analysis, and 
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would provide an invaluable record of human 
traits in different communities and geogra- 
phic groups. They would be valuable to the 
sociologists and public health authorities as 
well as to the geneticist and anthropologist. 
There are indications that blood group types 
are correlated with susceptibility and resist- 
ance to certain diseases. The effects of 
balanced and deficient diets are revealed in 
the proportions of the bones of the face and 
pelvis. Thus the anthropological data would 
be of use to research workers in nutrition. 


The proposed scheme would also provide, 
at least temporary occupation for some 
unemployed graduates of both sexes. The 
experience they would acquire would be of 
help to them in finding permanent positions 
afterwards. 


Such an untertaking would reflect credit 
o1 any institution or individual who sponsor- 
ed it, and should appeal to wealthy laymen 
of diferent communities who might be 
induced to contribute towards the cost of the 
survey. 


Nutrition, International and National. 
By W. R. Aykroyd, M.D., 
Director, Nutrition Research, I.R.F.A., Coonoor. 


URING the last year the subject of 
nutrition has received considerable 
attention from the League of Nations and 
the related organisation, the International 
Labour Office. As a result of international 
discussions, comprehensive schemes for the 
study and attack of the problem have been 
formulated, which are likely to have a 
considerable influence in the spheres of 
economics, agriculture, and public health. 

In the Report of the Director of the I.L.0. 
to the Nineteenth Session of the International 
Labour Conference (June 1935), we find the 
following passage :-— 

“Though there is still considerable contro- 
versy among physiologists as to the minimum 
needs for healthy subsistence and as to the 
rations of calories, proteins, mineral salts 
and vitamins required in different climatic 
conditions, it is not open to dispute that 
large masses of people are at present under- 
fed or wrongly fed. .... Every country is 
faced by a problem of this kind, but its 
exploration is only just beginning. It may 
be compared with the problem of medical 
Wreatment and maternity care, for which 


much has already been done wherever a 
sound system of health insurance has been 
established. .... If the cure and prevention 
of disease is a communal affair, housing and 
feeding, which are the primary requisites of 
healthy living, are hardly less so. They 
were certainly not excluded from the pur- 
view of the International Labour Organisa- 
tion by the Preamble to the Constitution, 
which lays down the ‘provision of an adequate 
living wage’ as one of its objectives and 
declares it urgent to improve conditions 
of labour involving hardship and privation’’. 

“Looked at from another angle, it is 
evident that a higher and more variegated 
standard of food consumption would go 
far to solve the problem of agricultural 
over-production.... ” 

“ This question of consumption is not only 
national but international in its scope. If it 
is agreed that the only real solution of the 
problem ot economic balance is not through 
scaling down production but in levelling up 
consumption, then it follows that the best 
hope of finding a way out of the present 
troubles is to raise the standards of the 
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millions who are now underfed, under- 
clothed and under-equipped. The cares of 
the American, Argentine, Australian, Cana- 
dian or Eastern European farmer would be 
conjured away if the urban population of 
Europe and America could eat even a little 
more bread, butter and meat per head..... 
When all other remedies have been clearly 
seen to fail, it is in this direction that thought 
will eventually be directed, unless a general 
regression towards lower standards of living 
is accepted as the ironical but inevitable 
outcome of a civilisation condemned to 
decline through the excess of its own creative 
ingenuity and technical perfection. *? 

An interesting discussion of the questions 
raised in these paragraphs ensued at the 
Conference, in the course of which various 
delegates stressed the importance of nutri- 
tion in relation to agriculture, economic 
policy, and the purchasing power and health 
of industrial workers. The Conference 
adopted a resolution instructing the Labour 
Office ‘* to continue its investigation of the 
problem, particularly in its rural aspects, 
in collaboration with the heaith and economic 
organisations of the League of Nations, 
the International Institute of Agriculture 
and other bodies capable of contributing to 
its solution, with a view to presenting a 
report to the 1936 Session of the Conference.” 

During the Sixteenth Session of the 
Assembly of the League of Nations (Sept. 
1935}, delegates of 12 countries, including 
the United Kingdom, Australia, the Argentine 
Chile, Italy, and Sweden, addressed a letter to 
the President proposing that “the question 
of the relationship of nutrition to the health 
of the population, which has become a social 
and economic problem of widely accepted 
significance, and is recognised as having an 
important bearing on world agricultural 
problems, should be placed on the agenda of 
the current Session of the Assembly.”’ 

This was accordingly done, and the discus- 
sion raised lasted three days in the Second 
Committee—a somewhat remarkable fact 
when one remembers that the 1935 Assembly 
was perturbed by the tragedy of the Italo- 
Abyssinian war. A few months previously 
a report had been published in the Quarterly 
Bulletin of the Health Organisaiion of the 
League of Nations entitled “Nutrition and 
Public Healtn,’? by Dr. Et. Burnet of Paris 


1 International Labour Conference. Nineteenth Ses- 
sion, Geneva, 1935, Report of the Director, pp. 83-84, 
2 June, 1935, Vol. IV, No. 2, 
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and myself. This report, which marshals eyj- 
dence to show that malnutrition is prevalent 
throughout the world and outlines the far. 
reaching implications involved, was to a large 
extent used as a basis for discussion. In open- 
ing the debate, Mr. Bruce, the Australian 
delegate, used the memorable phrase “‘niarry 
health and agriculture’, which served to 
crystallise ideas previously nebulous. Other 
delegates who spoke were in general agree- 
ment that the time has come for vigorous 
action on a national and international scale, 
and the bearing of the ideal of “ improved 
nutrition’ on the economic life of the 
world was re-emphasised. Increase con- 
sumption of agricultural products and the 
purchasing power of the ugriculturist must 
rise, to the benefit of industry and world 
trade in general. As a result of its digens- 
sions, the Assembly set up a “ Mixed Com- 
mittee,’ including agricultural, cconomie. 
financial, and health experts, who are to 
submit a general report on the whole ques- 
tion, inits health and economic aspects, to 
the next Assembly, and further, it instructed 
the technical organisations of the League to 
‘“eollect, summarise, and publish informa- 
tion on the measures taken in all countries 
for securing improved nutrition.” 

The next necessary step was to define 
“optimum nutrition” in the light of modem 
knowledge. This was done in November, 
1935, by a Technical Commission, convened by 
the Health Organisation of the League, which 
included leading nutrition workers from 
U. 8S. A. and various European countries. 
Its report, entitled ‘The Physiological 
Bases of Nutrition,’* defines in simple lan- 
guage a series of optimum dietary standards. 
Those interested should study the report 
in-the original. Among the points empha- 
sised by the Commission were the following:- 
the importance of a high milk intake, parti- 
cularly for children and expectant and 
nursing mothers; the value of green and 
leafy vegetables, fruit, eggs and unmilled 
cereals; the undesirability of a high con- 
sumption of milled cereals and sugar. It 
was subsequently pointed out by various 
authorities that the general adoption of 4 
diet of the type recommended by the Com- 
mission would mean, even in a compar 
tively well-fed country like England, a ver. 
great increase in the demand for dait 
products, eggs, fruit, vegetables, ete., and 
that such a demand would enormously 


3 ¢. H., 1197, Geneva, Dec. 1935, 
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stimulate the agricultural industry. The 
ideas of our ‘over-production’ in agricul- 
ture, and of restricted production as a way 
out of the economic depression, seem to be 
finally defunct. It has become ludicrous 
to talk of the ‘over-production’ of food- 
stuffs in a world, a great proportion of whose 
inhabitants are Jiving on a diet far below 
optimum standards. 

The fundamental problem (as far as the 
countries of Western civilisation are con- 
cerned) is therefore to stimulate food con- 
sumption in the right direction, and this 
clearly is a problem with many aspects each 
requiring intensive study. First, there is 
the question of educating the mass of the 
people in rational dietetics. There is great 
scope for advance here, but difficulties 
should not be underestimated. The average 
human being is not very teachable about his 
diet, being convinced that he knows all 
there is to know about the subject already. 
Untiring effort is required to make scientific 
knowledge, even in a rudimentary form, the 
property of the man in the street. Thea there 
are difficulties inherent in the commercial 
organisation of the world; vested interests 
are quick to turn to their own advantage 
any new movement of this kind, and inge- 
nious advertising of expensive and unneces- 
sary food products might tend to drown 
the less sensational propaganda of the 
hygienist. 

At best, however, the possibility of im- 
proving nutrition by purely educational 
means is limited. Poverty is a more basic 
cause of malnutrition than ignorance. 
To a large extent, as far as the poorest 
classes in many countries are concerned, 
diet is determined by income, and without 
increase in purchasing power no great im- 
provement is possible. Obviously, purchas- 
ing power cannot be raised by a wave of the 
hand. But at least it is possible to investi- 
gate on a wide scale the relation between 
income, the “cost of living” and food con- 
sumption, and correlate the conception of a 
minimum wage with that of a minimum 
adequate diet. These are questions of special 
interest to those concerned with labour pro- 
blems, and they are at present being actively 
studied by the International Labour Office. 

In countries like England, the subsidising 
of certain branches of the agricultural 


industry (¢.g., dairy products, eggs, fruit 
and vegetables) would stimulate production, 
and lower prices to the benefit of the con- 
Again. an 


sumer, increased national 
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expenditure on unemployment benefit, the 
supply of milk and nutritious meals to school 


children, pregnant and nursing mothers, 
etc., an improvement in the feeding of 
residential institutions under governmental 
control, would ultimately have a beneficial 
effect on the health of a large section of the 
population, and at the same time put more 
money in the farmer's pocket. 

The ‘‘Mixed Committee” of the League, 
which met in February, 1956, under the 
presidency of Viscount Astor, included 
representatives of the International Institute 
of Agriculture, the International Labour 
Office, and a number of distinguished nutri- 
tion, economic, and agricultural experts. In 
an interesting opening speech Viscount 
Astor ontiined the enormous range and impli- 
cations of its proposed activities. On the 
whole he was optimistic :— 

“T believe that our final recommendations 
can and will make an overwhelming appeal 
to the common sense of the world...... 
If starting from the aspect of public health 
and continuing our enquiries through the 
fields of national agriculture, of world trade, 
of industrial employment we come to the con- 
clusion that welfare, using this word in its 
widest meaning, can be immeasurably 
raised through the application of the results 
of science, we shall open up a new era of 
progress to a suffering world.” 

It is clear that this promising international 
activity closely concerns India and the East. 
Before long India will be drawn into the 
orbit of the investigation, and will be able 
to benefit from the results of enquiries 
carried out elsewhere. As a_ preliminary 
there is a great deal of work to be done in 
India to clarify the general situation as 
regards nutrition. It is first of all necessary 
to correlate and compare agricultural produc- 
tion, etc., with the food requirements of the 
population, and incidentally to throw light 
on the so-called population problem. This, 
in my opinion, is infinitely the most urgent 
and important task to be undertaken in 
connection with nutrition in India; in the 
absence of this basic information, the possi- 
bility of improving the diet of the people on 
a wide scale cannot be assessed. 

On the economic side, investigations 
among both urban and rural groups are 
called for; any study of the economic 
condition of population groups indirectly 
throws light on diet. In the sphere of 
public health, more active educational and 
propaganda work is needed, and a great 
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deal of further research, involving many areas 
of the country, into the effects of malnutri- 
tion on the individual, should be set on 
foot. 

Present League activities centre round the 
ideas that the diet of the mass of the popula- 
tion in almost all countries fails below 
“optimum” standards, that increased 
demand for nutritious food will result in 
increased production, and that the world 
as a whole is capable of a very much greater 
production of foodstuffs, and in particular 
of the physiologically most valuable food- 
stuffs. It is proposed that national and 
international “food policies’ should be 
boldly constructed on the principles implied 
in Mr. Bruce’s phrase—‘‘marry health and 
agriculture’. If India is considered as a 
self-supporting unit, the problem takes on 
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a somewhat different complexion; many 
consider that there is little possibility of the 
country producing an improved diet for its 
rapidly increasing population. We need, 
however, much more information on this 
point. If, on the other hand, we regard 
India, not as an isolated unit, but simply as 
part of the world, the ideas formulated at 
Geneva seem to become more applicable. 
It is conceivable, four example, that increase 
of wealth and purchasing power would enable 
the country to benefit, by importation of the 
kind of. foodstuffs she most needs, from a 
world-wide boom in agriculture. At all 
events, there is no reason why an attempt 
should not be made, when the fundamentals 
of the situation have been more fully investi- 
gated, to formulate a ‘‘food policy’’ on a 
national or provincial basis. 


An Interferometric Method of Measuring Temperatures and Temperature 
Gradients Very Close to a Hot Surface. 


By L. A. Ramdas and M. K. Paranjpe, 
Meteorological Office, Poona. 


A STUDY of the variation of air tempera- 
ture with distance above and below a 
hot surface is a problem of importance in 
Physics and Meteorology. When the sur- 
face is an infinite horizontal plane and the 
air temperatures are required only at dis- 
tances of the order of feet or centimetres, the 
problem of measuring the temperature is 
not difficult and may be solved in a variety 
of ways, ¢.g., by using ventilated radiation- 
proof instruments like the Assmann Psychro- 
meter or thermo-couples or resistance thermo- 
meters. Such measurements above the bare 
soil surface and above and below heated 
plates have been discussed by Ramdas and 
Malurkar! and others. When the investi- 
gation has to be extended to within a few 
millimetres or a fraction of a millimetre, as 
for example in the dust-free Aitken’s layer 
referred to by Ramdas and Malurkar, the 
measurement of temperature becomes dif&- 
cult. This is easily understood because the 
moment we place any measuring device or 
element so near to the surface, the isothermal 
surfaces get disturbed, radiation effects 
become pronounced and difficult to avoid, 
and we cannot hope to get accurate measure- 
ments of temperature. The method of 


1 Jndian Journal of Physics, 1932, 3, Part I. 


interferometry, however, provides a simple 
and elegant solution of the problem. About 
2 years ago Mr. Paranjpe undertook an 
investigation of temperature variations in 
the air “above” and “below ”’ hot solid 
surfaces, above evaporating water surfaces. 
as well as in the interspace between two 
plates as in conductivity measurements, 
by using the interferometric method. 
Fig. 1 shows the experimental arrange- 
ment. Light from a monochrematic source 
S (a Zeiss sodium vapour lamp) stopped 
down by a diaphragm DD and rendered 
parallel by a lens L falls on a plane parallel 
glass plate P, and is partly reflected on to 
the mirror M, and transmitted through a 
second plate P,. The beam transmitted by 
P, is reflected at the mirror M, and the 
plate P, and then interferes with the other 
beam. The two beams are seen through 4 
telescope T which can be focussed on the 
interference pattern. The above arrange 
ment of the interferometer provides necessary 
facilities for localising the fringes at any 
point in the path of either of the interfering 
beams without change of fringe width. 
The hot surtace above or below which the 
temperature gradient is to be measured is 
provided by a brass plate about 13 cms. 
long, 5cems. broad and 6mm. thick with 
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arrangements for electrically heating. The 
heated plate is inserted half-way into 


the aperture of the interferometer when the 
distortion of the fringes, above or below 
the surface as the case may be, due to the 
temperature gradient in the air near 
the surface, may be traced with respect to 
the fringes in the undisturbed portion of the 
field. The fringes are localised at the hot 


a 
y 





VL. 











| 
Ps 
MM 
| T 
Fig. 1. 


Arrangement of the interferometer. 


surface so that both of them can be focussed 
on & camera placed in the position of the 
telescope and photographed. The size of 
the mirrors M,, M, and the plates P,, P, 
of the interferometer being small, the 
photographs of the interference pattern 
Were obtained in sections so that in the final 
pictures the horizontal portions of the 
fringes were obtained both above or below 
the hot surface as well as in the undisturbed 
portion of the fringe system. The tempera- 
ture of the hot surface was measured by 
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using thermal junctions of copper and 
constantan and a sensitive galvanometer. 

Two interesting cases arise according as 
the hot plate is inserted between P, and M, 
or M, and P, (Fig. 1). 

Case (i):—The interfering wave fronts are, 
say, OA and OB as in Fig. 2 (b) where the 
angle AOB is shown exaggerated. Let 
CD indicate the position and width of the 





Fig. 2(a). 








ry 
Fig. 2(b). 


horizontal hot surface which causes the 
wave front OA to he distorted into AEO 
as shown by the dotted lines. The dis- 
tortion will be greatest near CD both above 
and below, and become negligible some 
distance away from CD. If one considers 


the slope of AE in Fig. 2 (b) it will be clear 
that above the surface the system of fringes 
At the 


will move away from the surface, 
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same time the fringes will become narrow, 
the minimum fringe width occurring nearest 
to the hot surface. Below the surface the 
distorted wave front is OE and it will be 
seen that the fringe system would move 
towards the surface and widen out at the 
same time, the maximum widening being 
nearest to the surface. Fig. 2 (a) shows the 
behaviour of the fringes above the hot 
surface which is only inserted half-way into 





Fig. 3(a). 








Oo 
Fig. 3(b). 
the field. The position of the surface is 
indicated by an arrow. 

Case (ii):—Here the wave front affected 
by the hot surface is OB which gets distorted 
into O E B as in Fig. 3 (b). In this case the 
movements of the fringe system would be 
exactly opposite to those observed in case 
(i), 7.¢e., the fringes above the surface would 


CURRENT SCIENCE 


[MARCH 1936 


widen out and move towards the surface 
and those below would contract and move 
away from it. Fig. 3 (a) shows the beha- 
viour of the fringes above the surface and 
it will be noticed that the displacement and 
changes in width are exactly opposite to 
those in Fig. 2 (a). In both Figs. 2 (a) and 
3 (a) the temperature of the surface was 
100°C. above room temperature. The left 
half of the figures shows the undisturbed 
portion of the fringe system. 

Case (i) is to be preferred for the investi- 
gation of conditions above the surface ag 
it provides a closer system of fringes for 
calculating air temperatures, and case (ii) 
is to be preferred for studying the conditions 
below the hot surface. In actual working 
the adjustment for either (i) or (ii) can be 
made without changing the position of the 
hot plate, by merely interchanging the 
positions of the two wave fronts. 

The methods of calculating the variation 
of temperature with height above and below 
the hot surface and of allowing for the end 
effects, will be described in a forthcoming 
paper, where the temperature gradients in 
the space between two surfaces will also be 
discussed. 

The table below gives an example of the 
variation of air temperature below the 
hot surface. 


Distance below Distance below 


Temperature Temperature 


— << —” = 
0 (surface) 87-5 0-300 71-2 
0-025 82-0 0-400 68-8 
0-050 79-6 0-500 66-6 
0-075 78 -4 0-600 64-4 
0-10C 77-4 0-700 62-0 
0-150 75-6 0-800 60-0 
0-200 74-0 0-200 58 -0 
0 -250 72 +5 1-000 56-5 


Room Temperature = 22°-5C., 

It will be noticed that the temperature 
gradient is large very near the surface and 
decreases rapidly as one moves away from 
it. It is interesting to note that inter 
ferometry provides a useful method of 
making temperature measurements so very 
close to hot surfaces. 

In conclusion we wish to express ol! 
best thanks to Professor S. D. Bhave, Sit 
Parasuram Bhao College, Poona, for the leat 
of a Michelson interferometer and to Dr 
C. W. B. Normand, Director-General ¢f 
Observatories, for facilities given at the 
laboratories of the Meteorological Office 
for conducting these investigations. 
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Precision Observations on Weather and Crops. 


By R. J. Kalamkar, B.sc., B.Ag., Ph.D. (LOND.) 
and 
K. M. Gadre, B.Ag. 


(Meteorological 


HE earlier researches of Lawes and 
Gilbert, Shaw,? Hooker® and others 
have shown that forecasts of crop acreage 
and yields can be made on the basis of 
weather factors. Where adequate data exist 
such forecasts May be more accurate than 
those arrived at by the subjective methods 
used in the official forecasts of most countries. 
Pioneer work of this nature has been done 
in India by Jacob* and Unaker.® 

In India, while the official statistics of area 
sown to different crops are fairly accurate, / 
the data of yield per acre are not so satis-| 
factory. The information collected in the 
past regarding the various agricultural and 
meteorological factors concerned has been 
limited to very rough estimates of the 
final yield over large areas on the one hand 
and to certain observations on the ** macro” 
or general climate at the few observatories 
of the India Meteorological Department on 
the other. The yield data of the Govern- 
ment Experimental Farms in different 
provinces are, with a few exceptions, avail- 
able only for short periods, and systematic 
climatological data have rarely been main- 
tained. 

While some interesting general relation- 
ships can be established with these past 
data,* it is necessary to ensure the collection 
of more complete information in future 
years. This involves the recording side by 
side of systematic, detailed and uniform data 
of the climatic factors in the actual environ- 
ment of a crop as well as the life-history of 
the crop during the growing season. Such 
information will enable us to study crop 
weather relationships in all their aspects. 

The British Agricultural Meteorological 
Committee (vide Report of the Conference 





‘ Lawes and Gilbert, /. Roy. Agri. Soc., 1880. 

? W. N. Shaw, Proc. Roy. Soc., 1905, 74, 552-3. 

3 R. H. Hooker, J. Roy. Stat, Soc., 1905, 68, 285. 
l. 


- S. M. Jacob, Memo. Ind. Met. Dept.,31, Part XIV, 


- 


°M. V. Unaker, Afemo. Ind. Met. Dept., 25, 145-61. 

bes Please see a recent note entitled “Influence of 
Weather and Prices on the Cotton Crop of the Bombay 
ee by R. J. Kalamkar in Curr. Sci., 1936, | 


2 


Office, Poona.) 


of Empire Meteorologists, 1929, Agricultural 
Section) having realised the importance of 
this aspect of Agricultural Meteorology, 
outlined a detailed scheme called the 
“Precision Scheme’ with a view to record 
detailed observations on a few crops, accord- 
ing to a specified sampling technique. Our 
experience at Poona with the micro-climates 
of different crops © * * ° suggested that such 
a scheme to be complete should also include 
detailed observations of the micro-climate. 

In order to develop all the details of a 
combined “Weather and Crop Precision 
Scheme” which would be suitable for Indian 
conditions, the Agricultural Meteorology 
Branch prepared a draft scheme which was 


circulated in order to elicit detailed criti- 
cisms and suggestions from the various 


agricultural departments and crop specialists. 
Their suggestions and remarks have been 
very valuable in revising the scheme. In 
order to gain actual working experience of 
the scheme as well as to decide upon the 
sampling technique suitable for Indian crops, 
the Agricultural Meteorology Branch also 
started precision observations on wheat and 
jowar at Poona, on rice at Karjat in collabo- 
ration with the Crop Botanist, and on Bajri 
at Baroda in collaboration with the Superin- 
tendent of the Baroda Experimental Farm. 
Some very interesting results have been 
obtained as regards the stand, growth and 
yield of these crops. The results in the 
case of wheat alone are briefly indicated here. 

In Table I is given the frequency distribu- 
tion of the number of plants per quarter 
metre on the 26th February 1934, observed 
in 160 quarter metre unit lengths of drill 
selected aceording to the sampling technique 
for wheat. 

It is interesting to observe the very wide 


range of fluctuation of plant density. The 
estimated average number of plants per 
6 1.. A. Ramdas, ‘‘Micro-climatoiogy," Curr. Sci., 1934, 


2, 445. 
7 R. J. Kalamkar, Curr. Sci., 1934, 3, 80. 
8 L. A. Ramdas, R. J. Kalamkar and K. M. Gadre, 
Ind. J. Agri. Sci., 1934, 4. 
® L. A. Ramdas, R. J. Kalamkar and K. M. Gadre, 
Ind. J. Agri. Sci., February 1935, 5, 1. 
F 
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TABLE I. 
Frequency Distribution of Number of Plants 
per Quarter Metre Lengths 
(26th February 1934). 





Number of plants 


per quarter metre | Frequency 
0 27 
1 36 
2 | 44 
: 24 
4 | 19 
5 | 8 
6 1 
7 0 
8 0 
9 1 





metre, assuming 80°%, germination in the 
laboratory would be as high as 41 at a 
seed rate of 53 ths. per acre (distance between 
rows being 12”) while at’ harvest it was 
as low as &, the reduction under field condi- 
tions being due to intereulturing, mechanical 
injury to plants due to soil cracking and to 
other damages such as nibbling by rats, ete. 
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Table II shows the developmental stages 
of the wheat crop. 

A maximum shoot-plant ratio of 5-3 was 
reached by the middle of December which 
bv harvest time was reduced to 4 on account 
of the dying off of late formed tillers about 
the middle of December. More than 50% 
of the shoots had put forth ear-heads by the 
middle of January and about 90°, by harvest 
time. The average number of ears per 
plant at harvest was 3-5. The yield of 
grain and straw per metre length as estimated 
by sampling was 25-5 gms. and 49-0 gms, 
respectively while the actual yields were 
23-3 and 50-5 gms. respectively. 

Such quantitative measurements of plant 
growth enable us to determine the principal 
events which mark the progress of the crop 
from germination to maturity and if the 
observations are made in a similar manner 
at a number of centres over a long series 
of years, it will be possible to study crop- 
weather relations in all their aspects. 

In conclusion the writers wish to express 


their best thanks to Dr. L. A. Ramdas, 
Agricultural Meteorologist for his sugges- 


tions during the course of this investigation. 


TABLE IT. 


of the Wheat Crop. 





: plant 


rs | 


leaves 


















| | sie 
a | — rar 
zZ | 5 | 2 ~se|cgs 
Date a2 Zr a = 3 : < 32 General Remarks 
a 5 n= 77) = — 7, k= Zum 
| 
5th Nov. 1933 15-7 27-5 1-75 | 2-51 2-94 | (1) Sowing was done on 14th October. 
Germination was complete by 2Ist 
13th Nov. 1933 | 13-8 | 44-8 3°25 | 3°74 3°73 October 1933. 
18th Nov. 1933 | 13-9 | 56+9 4:10 | 4°68 | 3-55 (2) Interculture with slit-hoe on 22nd 
| November 1933. 
25th Nov. 1933 | 11-9 | 56-7 ; 4:77 | 6-34 | 4-24 
| j | (3) Cracking of soil observed on the 9th 
2nd Dec. 1933 10-0 | 51-9 5+17 7°55 4-78 December 1933. Lower leaves 
turning yellow and found drying by 
9th Dec. 1933 | 9-2 | 47-5 5-17 | 10-05 5-19 | the end of December. 
| | | } 
16th Dec. 1933 | 8-9 | 45-8 | 5-30 | 13-88 | 5-56 | (4) Rust noticed on the 13th January 
1934. 
28rd Dec. 1983 | 9-4 | 42-9 | 4655 | 23-83 | 5-60 | 
| | | (5) Crop harvested on the 26th February 
30th Dec. 1933 | 10-4 | 47-0 | 4-52 | 31-01 | 5-74 15 | 1934. 
6th Jan. 1934 | 9-8 | 38-8 | 3-98 | 38-82 | 5-28 7-7 | 
| 
13th Jan. 1934 | 8-8 | 36°4 | 4:12 | 46-88 | 5°00 | 19-8 | 
| 
20th Jan. 1934 | 9.2 | 36-7 4-00 25-4 | 
26th Feb. | | | 
| 
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Centenaries in March 1936. 


Foster Michael, 1836-1907. 

IGHTH of March 1836, saw the birth 
at Huntingdon of one to whom 
Thomas Henry Huxley wrote in 1891 “You 
are physiologically omniscient.” At School 
and at College Michael Foster distinguished 
himself in Classies. But coming of a Non- 
conformist family, he could not get admission 
into Cambridge for further pursuit of Classics. 
Hence, he entered the medical side of the 
University College of London in 1854. 
Having obtained the M.D. Degree in 1859 
and after a year’s further work in Paris, he 
commenced practice with his father at 
Huntingdon. for six years he remained in 
practice. But his real longing was for a 
scientific career. Hence, he gave up practice 
in 1867 and began to assist his old Professor 
at the University College in teaching practical 
physiology. He soon got a reputation as 
a successinl teacher and two years later he 
succeeded Huxley as Fullerian Professor of 

Physiology at the Royal Institution. 

His OPPORTUNITY. 

When the University of Cambridge sought 
the help of Huxley to organise separate 
teaching in Physiology, he wrote “ I know 
the very man for you, a young fellow at the 
University College called Foster.’ This 
brought the right man to the right place in 
187¢. Having continued as Trinity Praelec- 
tor of Physiology for several years, he was 
elected the first Professor of Physiology 
of the University in 1883. He continued 
a8 Professor tiil 1903, when he resigned his 
post. During this peried, he created the 
Biological School of Cambridge. From the 
first he insisted on practical work and had 
the biological laboratory built in 1878. 

HIs SERVICES TO PHYSIOLOGY. 

Before Foster's days, the science of 
Physiology was sear¢ely recognised. But 
Foster's teaching was a revelation; it was 
all new, not to be found in any English 
text-book, all so suggestive, opening out 
vistas of research, showing how little was 
known, and how much remained to be 
found ont. His enthusiasm and sympathy 
caused many of the small band of his 
earliest students to take up a_ scientific 
career, He had a marvellous gift to sense 
the most appropriate field of research for 
each of his students. For example, when 
F. M. Balfour was uncertain what line of 
research to follow, Foster took up an egg, 
cracked it, showed him the embryo inside 


and said, ‘““‘What do you think of working 
at that? ”’’ It is a matter of history how 
much the science of embryology benefited 
by this stimulation. The two huge tomes 
of Comparative Embryology of Balfour should 
have fertilised at that moment. Langley, 
Gaskell, Sherrington, Sedgewick, Hopkins 
and Martin are some of the other well-known 
scientists who were thus shaped by him. 
In about fifteen years, his influence succeeded 
in obtaining University recognition for 
physiology as one on a par with the older 
stuaies of the place. 

The foundation of the Physiological 
Society in 1875 was mainly due to him. 
The Journal of Physiology, which started its 
career in 1878, was another result of his 
unbounded enthusiasm for his subject. So 
also it was chiefly through him that the 
International Congress of Physiologists came 
into existence in 1889. His popularity was 
so great that he was elected perpetuai 
Honorary Presideni of the Congress in 1401, 
with prolonged ontburst of applause that 
seemed as though it would never stop. 

But perhaps his most widely known 
physiological gift was his famous Tesrt-ook 
whien was published in 1876. It went 
though eight editions. It was the text-book 
throughout the Engtish speaking weild and 
it was translated into Itatian, German and 
Russian. 

His SERVICES TO SCIENCE IN GENERAL. 

As Secretary of the Royal Society from 
1851 to 1903, ne set himself to aid Scientitic 
progress in every direction. He took an 
active part in the estabiishment of the 
National Physicai Laboratery, in the 
reorganisation of the Meteorological Cffice 
and in the founding of the International 
Congress of Geodesy. He succeeded in 
making the Royal Society an expert adviser 
to a number of Government Departments 
and a living factor in the life of the nation. 
He also threw himself heart and soul in the 
starting of the International Cataloque of 
Scientific Papers. He was a champion of 
science in tne Hovse of Commons, in which 
he represented the University of London 
from 1900 to 1906. He served also in 
several Parliamentary Commissions and was 
President of the British Association in 1899. 

His PERSONALITY. 

According to Nature, no description can 
do justice to Foster’s personal] charm. His 
strongest point was force of character, 





648 


energy, perseverance and _ thoroughuess. 
Foster’s actual additions to knowledge by 
way of research are small. But he was a 
discoverer of men rather thaa of tieories. 
His powers of organisation were remarkable. 
Huxley’s estimate of his powers can be 
inferred from a letter he wrote to Professor 
Weldon on February 9, 1893, in reply to 
Weldon’s plea that what was possible in 
the Cambridge Biological School should not 


be difficult to be achieved in London. He 
wrote ‘Michael Fosters do not grow on 
every bush.” 

Foster was a delightful companion. He 


was excellent as an after-dinner speaker and 
was usually expected to speak; on the 
very day on which he died, January 28, 
1907, he had made an excellent speech at 
the meeting of the British Science Guild. 
S. R. RANGANATHAN. 


Russell (Henry Chamberlaine) 1836-1907. 
USSELL, the pioneer Meteorologist of 
Australia, was born at West Maitland, New 

South Wales, on 17th March 1836, that is, 
within nine days of the birth of the pioneer 


physiologist of the British Empire. After 
graduating at Sydney University in 1858, 
he became assistant to Mr. Scott, the 


Government Astronomer and succeeded him 
in 1870. He held the post for thirty-five 
years. 

His CONTRIBUTIONS TO ASTRONOMY. 

Apart from reorganising and refurnishing 
his observatory, he led the Australian 
observation of the transit of Venus in 1874. 
He also interested himself in the measure- 
ment of Double Stars from 1882 to 1889. 
Volumes 42 and 55 of the Monthly Notices 
contain his account of the ‘* Transits of 
Mercury in 1881 and 1894”. 
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His CONTRIBUTIONS TO METEOROLOGY. 

The chief contribution of Russell was to 
the Meteorology of Australia. In 1870 
there were only 12 meteorological stations 
in New South Wales and Government 
could not afford any large outlay towards 


an increase. But, by his persuasion and 
influence, Russell induced the farmers to 


make observations and supplied them with 
the necessary apparatus made by himself. 
The result was that, when he resigned his 
post in 1903, there were 1800 stations, of 
which over 1500 were voluntary. 


By 1878, he began to get a sufficient 
number of returns from the observation 


stations, and he commenced the publication 
of weather map in the papers. He also 
succeeded in establishing a system of 
weather forecast. It is said that 82 per cent. 
of his forecasts were found to be correct. 

As an inventer, there are 23 meteorolo- 
gical instruments to his credit. He contri- 
buted 150 papers to various learned period- 
icals. 

His GENERAL SERVICES. 

Mr. Russell took a very active part in 
initiating technical education in Australia 
and was a member of the Board of Technical 
Education. In 1891 he was made Vice- 
Chancellor of the University of Sydney. 
He was for several years President of the 
Roval Society of New South Wales. He 
was the first New South Wales man to be 
elected an F. R.S. This was in 1886; while 
he became a Fellow of the Royal Astrono- 
mical Society in 1871. 

After a severe illness in 1903, when he 
retired from service, his health continued 
to be indifferent, until he died on February 
22, 1907. 


S. R. RANGANATHAN. 


The Total Solar Eclipse of June 19, 1936. 


‘THE Governments of Soviet Russia and 

Japan have invited the various scientifie 
organisations of the world to send expedi- 
tions to their territories for observation of 
the eclipse. Since the eclipse of February 
1934, this is the first total solar eclipse to be 
visible on the earth. According to the 
Christian Science Monitor (January 2, 1936) 
the eclipse will begin to be visible at sunrise 
in the Mediterranean Sea off the south- 
western coast of the Grecian Peleponnesus. 
The moon's shadow, making a path of 


totality about 50 miles wide, will sweep in a 
direction north of east across the Agean Sea, 
Istanbul and the Black Sea and will pass 


Stalingrad, across 


south of Rostov and 
Tomsk in 


Orenburg and over Omsk and 
Siberia. 

Anexpedition consisting of six scientists 
from Georgetown University and _ the 
National Geographical Society, under the 
leadership of Dr. Paul A.MeNally, Director 
of Georgetown College Observatory, wil 
leave America in April to take photographs 
during the two and a half minute tot 
eclipse. It is announced that the heaé- 
quarters of the expedition will be established 
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The Spectrum of SiF. 
In connection with a forthcoming paper by 
us on the bond energies of molecules, we 
found that the existing analysis of SiF 
bands was by no means complete and satis- 
factory. We have therefore revised the 
vibrational analysis of the B-bands and of 
the a-bands, and added an analysis of the 
y-bands. The f- bands can now be ascribed 
to*S—> “JT, the a-bands to *J7-*J7T and the 
y-bands to another 72 —>*J] transitions. All 
these transitions involve the same */7 lower 
level which is also the ground state of the 
molecule. The constants of the molecule in 
its various electronic states are :— 





| | 
1) 





Term =| Vp (cm.* Wy Wo Ky D( Volts) 

x 22’ 0 852-0 4-7 4°77 
161-1 

A*J] , 23573-9 674-4 6-9 2-04 
448-4 

B*2 | 34716-6 | 1006-4 | 4-8 6-51 

C22 | 39531-5 885-5 6-2 3-90 





A detailed report of the analysis and the 
structure of the molecule will be published 
elsewhere. 

R. K, ASUNDI. 
Department of Physics, R. SAMUEL, 
Muslim University, 
Aligarh, 
March 14, 1936. 


’ Cf: Jevons : Report. 


Hydration and Change in Water Equilibrium 

in Electrolytic Solutions. 
IN continuation of my previous work! on 
the subject, the three strong electrolytes, 
sodium nitrate, sulphuric and hydrochloric 
acids, are now studied in their aqueous 
solutions along with the pure solvent in each 
case under identical experimental conditions 
and with times of exposure varying inversely 
as the quantity of water contained in equal 
volumes of the solution and the pure solvent 
with a view to quantitatively estimate the 
changes that take place in the constitution 
of water as solvent as compared with that of 
the pure liquid. 

It has been found from my earlier investi- 
gations that the influence of strong electro- 
lytes on the constitution of water is to shift 
the water equilibrium between mono-, di- 
and tri-hydrol as could be inferred from a 
detailed study of the structure of the Raman 
water-band in their aqueous solutions. 
Further, in most of them, the observed 
effect has been noticed to be complicated 
by the presence of hydration, which has 
been found to be least prominent in the 
case of sodium nitrate. The influence of 
mono-, di- and tri- or more complex hydrates 
on the structure of the Raman water-band 
has been shown elsewhere? to be to intensify 
approximately the corresponding compo- 
nents of the water-band due to the single, 
double and triple molecules of water. With 
a view to supplement the qualitative results 
hitherto obtained in a number of substances, 
a quantitative study of some of them is 
undertaken in the present investigation. 
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For this purpose, analysis of the intensity 
curves of the Raman band for water in the 
pure solvent and in the solution is carried 
out for each of the electrolytes on the lines 
of the analvsis made by Ramakrishna Rao? 
with the following results :-— 





Percentage proportion of 
Substance 











| (H,O); | (H0)» | (HO); 

i % | 7) pein S 
I. (2) Water 13°35 | 56-2 30-45 
(6) NaNOg, 8N 27-74 | 56-4 15-86 
II. (a) Water 13-52 | 56°15 | 30-33 
(6) H,SO4,7-81N 16-97 | 50+5 32-53 
III. (a2) Water 13-7 | 55+3 31-0 
(6) HCI, 7-65N 11-04 69-39 19-56 

In the light of the above analysis, the 


influence of each of the dissolved electrolytes 
appears to be as follows: while sodium 
nitrate tends to change trihydrol into mono- 
hydrol with no especial effect on the propor- 
tion of dihydrol, hydrochloric and sulphuric 
acids tend to change trihydrol into dihydrol 
and dihydrol into mono- and_trihydrol 
respectively. Further, in the case of the 
acids, the observed changes in the distribu- 
tion of intensity along the water-band also 
partly arise out of the presence of hydration 
of the ions of the dissolved substances : 
thus, while hydrates with two molecules of 
water of hydration preponderate in the 
solution of hydrochloric acid, those with one 
and three or more associated water molecules 
appear to be present in greater numbers in 
the solution of sulphuric acid at the same 
concentration. 

A detailed report of the investigation will 
appear elsewhere. 


C, SAMBASIVA RAO. 
Andhra University, 
Waltair, 
February 1, 1936. 
1 Curr. Sci., 1934, 3, 154; Zrd. Jour. Phys., 1934, 9, 


195. 
2 Proc. Roy. Soc., (A), 1935, 151, 167. 
8 Proc. Roy. Soc., (A), 1934, 145, 489. 


Constitution of Formic Acid and Formates. 


In a recent issue of the Journal of the Indian 
Chemical Society Halasyam' points out that 
the calculated parachor value for the Sarkar- 
Ray formula? for formic acid is in better 
agreement with the experimental value than 
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that of the dihydroxymethylene formula of 
Seshadri.® He advocates therefore the 
acceptance of the first formula. He omits, 
however, to point out that the calculated 
parachor for tlfe usual formula for formic 
acid (93-2 units) also agrees with the expe- 
rimental value (95 -3)*. The parachor values 
cannot therefore be employed to support 
the Sarkar-Ray formula. 

T. S. WHEELER. 
Royal Institute of Science, 

Bombay, 
February 27, 1936. 





1 J. Ind. Chem. Sec., 1925, 12, 813. 

2 Proc. Ind. Science Congress, 1935, 109. 

3 Curr. Sci., 1934, 3, 353. 

4 See Landolt-Bormstein, 2nd Supplement, 5th Edition, 
177. 


p. 


On the Constitution of Formic Acid and 


Formates. 
In the December, 1935, issue of the Journal 
of the Indian Chemical Society (p. 813) 
received just now, there is a note by 
Halasyam on the above subject. Referring 
to my letter to Current Science, under the 
same title 1934, 3, 353, he writes, “ The 
labile structure is more in the nature of a 
zealous endeavour to save the classical 
formule of organic chemistry from the 
ruthless onslaughts of the modern physical 
chemist with his searching X-ray and 
spectroscopic analysis. It is probably onee 
again this fervour which actuated the state- 
ment, ete.’ Such remarks are out of place 
in a scientific controversy. 
Halasyam says, “ Seshadri disagrees with 
this view and postulates in its place a 
labile structure to the acid molecule, 


- F cape 


H-—-C :C 
pe 
OH Neus 


which is apparently meant to do away with 
the heterodox hypothesis of Ray and Sarkar 
and yet explain the absence of the well- 
known Raman line.” I would suggest 4 
more careful perusal of my previous letter 
to Current Science. I maintained and stil 
maintain that formic acid has the simple 
rational constitution 


H—C =O as against (*) <:C=O or sal =0 
t 


OH | 


(Ray and Sarkar) (Halasyam) 
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It was never suggested that free formic acid 
OH 


, a 


has the structure ae The relevant 
OH 


portion of my letter is, “In my opinion 
the exceptional properties of formic acid 
are due to the fact that in it the carboxyl is 
linked to a hydrogen atom whereas in its 
homologues the carboxyl is linked to alkyl 
groups and that in the course of certain of its 
reactions formic acid is capable of undergoing 
isomeric change into dihydroxymethylene. 


O ,,0H | 
uct ©}. 
OH 


‘OH 
Hence there seems to be no justification for 
Halasvam’s remarks on basicity and para- 
chor. There is again mention in his note 
of “unequivocal evidence from Raman 
spectra and Isomorphism of Formates and 
Nitrites’” to support the new structure. I 
would refer him in this connection to 
Venkateswaran’s paper,’ which was published 
about the end of the same month to show that 
Raman spectrum evidence is decidedly 
against it. This question was not raised in my 
previous letter since it was felt that it re- 
quired careful investigation which was being 
arranged for. Regarding isomorphism, | 
consider that the point is still to be estab- 
lished. A detailed discussion will be taken 
up later on. 
T, R. SESHADRI. 

Chemistry Department, 
J. V. D. College of Science 

and Technology, 

Andhra University, 

Waltair, 
February 13, 1936. 


'Proc. Ind. Acad. Sci., 1935, 2. 615. 


It is admitted by Seshadri that formic acid 
with “the simple rational constitution, in 
the course of certain reactions, is capable of 
undergoing isomerie change into dihydroxy 
methylene.” If this does not mean a labile 
structure, I wonder what constitutes one. 
Venkateswaran in the paper referred to by 


Seshadri suggests that the Raman line 
1534 em.-! observed in the case of lead- 


formate may be due to the possible dihydr- 
oxymethylene structure proposed by the 
latter. Although this is not the place to 
enter into a discussion of the case. as a 
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Raman line 1542 em.-! is given by sodium 
acetate! the origin of this line is a matter of 
much uncertainty. 

Further, the evidence adduced by Venka- 
teswaran from Raman spectra in support of 
the classical formula for formic acid is by 
no means conclusive. The 2930 (strictly the 
2960) line of the C-H linkage is likewise 
absent in his spectrograms; instead, the 
lines 2834 and 2732 are attributed to this 
linkage. Whether such a large shift, from 
2960-2834, is normal in salt formation is 
uncertain. On the analogy of the higher 
homologues, acetic and propionic acids and 
the substituted chloracetic acid and their 
metallic salts, where salt formation does not 
shift the line by more than a few wave- 
numbers, one is more inclined to imagine 
a rupture of the C-H linkage in the for- 
mates. 

It is a matter of deep regret that Seshadri 
does not ‘consider that formates and 
nitrites are’’ isomorphous, in the face of 
mixed crystal formation in these salts, cited 
by Sarkar and Ray.? Either Seshadri dis- 
believes the work of these authors, or he 
is unable to throw away the shackles of 
age-long tradition. 


R. M. HALASYAM., 
i oo a 
Armenian Street, 
Madras, 
March 9, 1936. 


1 Cf. Edsall, /. Chem. Phys., Jan. 1936, 1. 
2 Edsall, Zoc. cit. 
3 Proc. Ind. Sci. Congress, 1935, p. 109. 


The Non-Protein Nitrogen of Pulses. 


IN a previous Communication! attention was 
directed to the dietarv significance of the 
easily assimilable non-protein nitrogen frac- 
tion occurring in appreciable percentages in 
some of the pulses. <A study of the amino 
acid make-up of the fraction is important 
not only from the view-point of its nutritive 
value but also from the standpoint of its 
physiological relationship with the proteins of 
the pulse. The non-protein nitrogen of the 
three well-known pulses, P. aconitifolius, 
Cicer arietinum, P. mungo, has now been 
partitioned by the method of Van Slyke 
as modified by Damodaran? so as to include 
the dicarboxylic acid nitrogen. An inde- 


pendent estimation of arginine by arginase 
has also been carried out. 
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TABLE I. 
Percentages of Total Nitrogen 
P. aconiti- Cicer P . 
folius arietinum - 
Melanin N 1-24 2-34 2-37 
Amide N ae 5-54 6-11 3-41 
Dicarboxylic N a 23-72 13-08 16-18 
Non-basic N 
Amino N oe 25-76 19-31 19-95 
Non-amino N . 0-51 0-04 16-52 
Basic N 
Amino N aa 20-56 | 15-22 11-21 
Non-amino N .. 24-98 44-29 | 32-46 
102-31 100-39 102-10 
Arginine (Van Slyke) 12-71 45-48 34-59 
- (enzyme) .. 8-59 22-92 16-30 











A close study of the results in Table I 
will reveal important differences in the 
composition of the non-protein nitrogen 
fraction, emphasising the widely differing 
dietary values so well recognised in actual 
practice. P. aconitifolius has a very much 
higher percentage of dicarboxylic nitrogen 
while in the case of P. mungo, the value for 
the non-basic non-amino nitrogen points to 
the existence of proline in exceptionally 
high concentration. 

The percentages of the amino nitrogen in 
the basic fraction of Cicer arietinum and 
P. mungo, are low, while their arginine 
contents as determined by Van Slyke’s 
method are high; further distinctly lower 
values for arginine are however obtained by 
the enzyme method which points to the 
presence of bases other than arginine, 
capable of easily yielding ammonia during 
alkali hydrolysis. The bases appear to pos- 
sess no free amino group capable of reacting 
with nitrous acid, as revealed by the low 
values for amino nitrogen in the basic 
fraction. Further work with a view to 
characterise these bases, is now in progress. 

KAMALA BHAGVAT. 
M. SREENIVASAYA. 
Department of Biochemistry. 
Indian Institute of Science, 
Bangalore, 
March 7, 1936. 


1 Curr. Sci., 1935, 3, 354; Biochem. /., 1935, 29, 909. 
2 Biochem. J., 1931, 25, 2123. 
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A Note on the Melting Point of Cane Sugar. 
SUCROSE is one of the very well-known 
and common substances and that makes 
it the more surprising when the readily 
available different text-books record ap 
uniformly incorrect figure as its melting 
point, viz., 160° C. The accompanying list will 
show that even the standard or authoritative 
sources (the last four) do not agree among 
themselves. 

While trying to identify an unknown 
sugar m.p. 182° €C., we suspected it to be 
cane sugar. But on reference to some text- 
books, the melting point of cane sugar wags 
found to be 160°C. Hence the possibility 
of our sugar being cane sugar was thought to 
be remote. However, on taking the melting 
point of bazaar cane sugar, it was found to 
be 182°C. On taking a mixed melting point 
of the bazaar sugar with our sugar, no depres- 
sion was observed. On repeated recrystal- 
lisation from aleohol and desiccation over 
phosphorous pentoxide, the bazaar sugar 
melted at 188° C. 





| 
Author Book | m.p. 
Holleman Lehrbuch der Organischen | 160° 
Chemie 
Cohen Theoretical Organic Chemistry | 160°-6]° 
Bernthsen A Text-Book of Organic | 160° 
Chemistry 
Diels Einfuehrung in die organische | 160° 
Chemie 
Heriot Manufacture of Sugar from | 160° 
the Cane and Beet 
Jagindarsingh; A Text-Book of Organic | 160° 
Chemistry 
Weston Carbon compounds | 160° 
Clarke A Handbook of Organic | 160° 
Analysis, Qualitative and | 
Quantitative 
Richter Lexicon der Kohlenstoffver- | 160° 
bindungen 
Kaye and Physical and Chemical Con- | 189° 
Laby stants | 
Beilstein Handbuch der organischen | 160° 
Chemie | ( Berzelius) 
| 180° 
| (Peligot) 
Thorpe Dictionary of Applied Chem- | 185°-86° 
istry 











It was thought possible that previous 
workers got the m.p. 160°C. because of 
slow heating and consequent partial decom 
position into glucose (m.p. 146°C.) and 
fructozone or even partial hydrolysis inte 
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it was kept constant for five minutes without 
the cane sugar showing any signs of melting ; 
on raising the temperature further, it finally 
melted at 188°C. sharp. 

A reference to a paper *‘ The Melting Point 
of Sugar’ by K. Sundera and A. Mircev" is 


here necessary. These authors determined 
the melting point of various sugars and found 
that the method of making the determination 
had a very great influence on the melting 
point; the difference may amount to as 
much as 25°C. in some cases. To see 
whether the same was true in the case of 
cane sugar, we determined its melting point 
under the following varying conditions : 

(1) Keeping the tube in the bath from the 
beginning and heating it gradually 
to 188°C., total amount of time 
taken to raise the temperature from 
150° C, to 188° C, being six minutes. 

(2) Immersing the tube at 150°C. and 
then raising the temperature gra- 
dually to 188°C., stopping at 
160° C. for five minutes, total time 
being seven minutes. 

(3) Immersing the tube at 180°C. and 
then raising the temperature gra- 
dually to 188° C. stopping at 184° C, 
for two minutes, total time being 
four minutes. 

The melting point found by us in all the 
above cases was 188°C. When the velocity 
of the rise of temperature was _ strictly 
maintained at 1 minute for }° C., as recom- 
mended by Sundera and Mircev, in some 
cases there was softening at 184° C. though 
the sugar melted finally at 188°C. 

This shows that the melting point of 
sucrose is independent of the variables, the 
total time of heating, the velocity with which 
the temperature of the sample is raised or 
the temperature of the surrounding bath 
and that it depends upon the purity of the 
sample alone. 

S. V. SHAH. 
Y. M. CHAKRADEO. 

Rajaram College, 

Kolhapur. 
February 15, 1936. 





1 Zeit. Zuckerind. Czech. Rep., 1934-35, 59, No. 23, 
204-206. 


The Iso-Electric Point of Vitamin B,. 
IN a note on the iso-electric point of vitamin 
B,, appearing in the February number of 
Current Science (p. 586), Mr. G. Narasimha- 
3 
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murti makes the following statements.— 
“Sankaran and De reported that the iso- 
electric point is in the acid range (pH 3-0) 
while Guha and his collaborators found it to 
be in the alkaline range at pH 8-5. These 
discordant results may be ascribed to the 
use of impure vitamin B, preparations ; 
further, the values obtained were not con- 


firmed by satisfactory biological tests.”’ 
rr . . . * 

There are certain inaccuracies in these 
statements, which should be corrected. 


Firstly, Birch and Guha! did not state that 
the iso-electric point was at pH 8-5. They 
concluded from their experiments on con- 
centrated yeast extracts that “vitamin B,, 
behaves like a base even at pH 8-5, and, 
therefore, must be either a true base or 
an ampholyte whose iso-electric point is 
higher than pH 8-5." This conclusion was 
confirmed by Ghosh and Guha,? who found 
that the vitamin in a very concentrated 
fraction obtained from rice-polishings also 
migrated to the kathode at pH 8-2. We 
did not consider it worthwhile pursuing 
this question further and it was taken up 
only in view of Sankaran and De’s observa- 
tions. Secondly, some of the vitamin pre- 
parations used by us, although not pure, 
were highly concentrated and our results 
were invariably based on “satisfactory” 
biological tests carried out according to 
well-known standardised techniques and we 
had pointed out that Sankaran and De were 
perhaps misled by their reliance on chemical 


assay only. Mr. Narasimhamurti’s present 
observations substantially confirming our 


earlier results are, however, to be welcomed. 
B. C,. GUHA. 


Indian Institute for Medical Research, 
Caleutta, 
March 6, 1936. 


1 Biochem. J.. 1931, 25. 1391. 
2 Curr. Sci., 1935, 3, 554. 


Preliminary Note on the Blood Groups of 
Some Cochin Castes. 


AGGLUTINATION tests have been made upon 
out-patients at the General Hospital, 
Ernakulam, Cochin State, South India, with 
the co-operation of Dr. P. Narayan Menon. 
Test sera were obtained from the Hajfkine 
Institute, Bombay, through the courtesy of 
the Director, upon the recommendation of 
F 
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Professor R. R. Gates, F.R.s. The method 
followed was that given by Kolmer and 
Boener in Approved Laboratory Technic. 
Blood was taken from patients belonging to 
seventeen different communities ; 300 blood 
samples were tested by the writer and 300 
by Dr. Menon. The data for some import- 
ant castes already reveal characteristics of 
sufficient interest to be recorded now, 
although we hope to obtain more. The data 
for @ small sample of Tamils, which were 
obtained from various non-Brahmip castes 
are also: given in the following table for 
comparison with the West Coast people :—- 


TABLE I. 
Cochin Blood Groups by Castes (1935). 














Numbers belonging to groups 
Caste and No. of 
subjects — ee 
oO A B AB 
Naiars—121 47 43 27 
(88-8%) \(35-5% |(22+4%)| (3+3%) 
Syrian Christians— 5l 37 40 12 
140 36-4% )|\(26-4% )|(28-6%)| (86%) 
Izhuvans—132 77 32 16 
(58+3% )|(24+2% )|(19+2% )| (5-3%) 
Pre- Dravidian 26 13 6 5 
Tribes—50 (48%) | (30%) | (9%) | (12%) 
Tamil Non-Brah- 21 14 12 | 3 
mins—50(Madras)| (42%) | (28%) | (24%) (6%) 














The Naiars are a mixed race from an 
original Dravidian (Melanid) stock now inter- 
mixed with Nambuthiri Brahmin genes.! 
They are a matriarchal community and 
high caste Naiars often have Brahmin 
fathers. The Syrian Christians are descended 
from Brahmins and Naiars who were con- 
verted to Christianity early in the Christian 
Era, perhaps about 300 A.D. These data 
show a higher proportion of B, the group of 
North India, among them than among the 
Naiars. Although this may be due to the 
size of the samples it will only be possible 
to judge the relative heterozygosity of these 
two communities atter sufficient data have 
been obtained from Nambuthiris for com- 
parison. The Dravidian group A is well 
represented in them both. 

The Izhavans are a Dravidian caste who 
probably came to the Malabar Coast from 
Ceylon,! and they show a very low percentage 
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of group B. A sample of only twenty-five 
of the Dravidian fisherman caste, Valang, 
indicates that they also have very little B, 
The Dravidian data from both coasts, 
although from small samples, are of interest 
because of the strong resemblance they bear 
to those of Heydon and Murphey fo 
Melanesian Papuans (53-79, O, 26-8", A, 
16-3% B, 3-2% AB)? as well as those of 
Bijlmer? for some tribes of the Halmaheira 
Islands of the Moluccas; a2 similarity that 
warrants further investigation. The con- 
sistently high proportion of Group I that 
we find among the lowest castes of Cochin 
indicates that they belong to a very ancient 
stock. The proportion of Group B is lower 
in the high caste non-Brahmins of Cochin 
than it is further north where B exceeds A, 
This is probably due to the original scarcity 
of agglutinogen B among the Pre-Dravidian 
and Dravidian people in South India. 

Only fifty members of Pre-Dravidian 
tribes have been examined at Ernakulam, 
The data for these agree with those of other 
workers for primitive races in showing a 
low percentage of B, fairly high A and about 
half the population in Group O lacking 
both agglutinogens. 

EILEEN J. W. MACFARLANE. 

Madras, 

March 1, 1936. 





1 Ayyar, L. K. Ananthakrishna, Zhe Cochin Tribes 
and Castes, Ernakulam. 

2 Bijlmer, H. J. T., Journ. Roy. Anth. Inst., 1935, 6, 
123-131. 


Chromosome Numbers in Millingtonia 
hortensis, Linn. f. (Family : Bignoniacee). 


Millingtonia hortensis, the Indian cork tree, 
a native of Burma and Malay Archipelago, 
is extensively planted in avenues and gardens 
in India. The chromosome numbers have 
been, for the first time, determined by the 
author. Several counts were made in the 
metaphase plates of somatic and meiotic 
mitosis. The 2” number of chromosomes 
is 30 and the x number is 15. 

U. NARASINGA Rao. 

Oil Seeds Section, 

Agricultural Research Institute, 


Coimbatore. 
February 25, 1936, 
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Mathematics and the Sciences. 


1 am grateful to your reviewer for so freely 
quoting (p. 591) examples from Descriptive 
Mathematics. To these I shall refer in 
reverse order. The example on rhythm 
in prose I cannot take space here to explain ; 
I would merely extend it by putting the 
question, whether there be in any language 
a group of words or syllables, other than the 
specific “tra la la”, which do for three- 
time in music what “‘ due, duty, dutifully ” 
do for four-time. The example is evidently 
a“ wandering away from well-trodden paths” 
on which the reviewer frowns. 

The excuse for the example on the 
secant is that the speed with which the sun 
crosses the horizon is noticed at once by one 
who comes to the tropics, and it is the 
contrast with the insensibly slow speed in 
temperate latitudes that is suggested. Build 
on this astronomy if you will, but the example 
itself is based on a wide range of simple 


experience. 
The quotation of Vieta’s formula 
(Deseriptive Mathematics 12, Ex. 8) is, 


I am afraid, divorced from its context, 


“calculate as far as the slide rule 
allows Compare with this... .loga- 
rithms.” There is nothing really terrify- 


ing about the calculations ; the limitations 
of our tools are soon revealed! The other 
examples with the astronomical num- 
bers are, for one thing, intended to deliver 
from the general fear of such numbers. 
It comes as @ great relief to the students to 
see the ease of dealing with such examples 
from a commonsense point of view. I 
have found nothing to equal the slide rule as 
a means of teaching students commonsense. 
(Must I take the phrase ‘‘all the slide rules 
inthe World” to be a response to my query 
as to discussions on slide rules ?) 

It may be useful if, following your re- 
viewer's example, I mention a personal 
detail. I have no liking for statistical work, 
and I do none save what the students may 
require ; I have often wondered if it be a 
disadvantage that I have had no intimate 
experience of computing. 

(i) More important, however, than such 

tters is the suggestion advanced that the 
present courses in mathematics are really 
satisfactory, with the implied denial that 
there is any special need to make liaison 
between mathematics and the sciences. 
Doubtless there are somewhat rare scientific 
workers who “ automatically cultivate the 
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required speed and accuracy in numerical 
work ’’, but the general experience is that 
great numbers are handicapped, and that 
even books and researches in their subjects 
are practically closed to them, because 
they had been given a mathematical 
training of an unsuitable kind. One aim I 
should like to do something to achieve is 
to make such hooks as Barcroft’s Archi- 
tecture of Physiological Function, or A. V. 
Hill’s books and papers, easy reading for 
the physiologist, and Keynes’ Money, Vol. I, 
for the economist. Nine-point circles and 
factorizations give no aid here ; their beauty 
must be reserved for specialist students. 


(ii) As to what is teachable, it was actually 
the fact that we mathematical teachers 
generally fail to convey to our students any- 
thing more than the impression that we are 
dealing with interesting puzzles that started 
me on the investigation which has led at 
this stage to Descriptive Mathematics. The 
complaint made is that I have overloaded 
the course, and to the outsider it will cer- 
tainly appear so. What, | helieve, led the 
Board of Studies in Bombay University to 
arrange full facilities for teaching this course 
was that I gave the members of the Beard 
every opportunity to inspect the actual work 
of the students ana to question them person- 
ally. It is possible to give students the 
satisfaction of ._Power with regard to the 
mathematical operations in question: at 
the very least they are frequently in a posi- 
tion to apply critical tests to assertions 
which with the customary training they 
would have had to accept open-mouthed. 
‘Experto crede!, and I am not alone 
in the Bombay Presidency in having tested 
this new approach. 

JOHN MACLEAN. 
Wilson College, 
Bombay, 
March 9, 1936. 


I AM unwilling to continue the controversy, on 
the subject ; I shall close with a few remarks. 
In the first place, I have been put at ease by 
Prof. Maclean’s nearly frank statement about 
his “ wandering away’, and about his 
recording through an example one of his 
experiences as he came over to India from 
northern latitudes. 

Prof. Maclean refers to “the sugges- 
tion advanced that the present courses in 
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Mathematics are really satisfactory’. Wher- 
ever this suggestion may have come to him 
from, I am surely not its author or supporter. 
But in my opinion, the present book goes 
no way to remedy the defects of the existing 
system. The author aims at teaching the 
first year Intermediate students the ele- 
mentary principles of mathematics and 
at the same time “deliver’’ them “ from 
the general fear’ of ‘‘astronomical numbers’’. 
[ wish the author all success in the attempt 
but unless the Bombay Presidency students 
are, as human beings, made of some other 
material than their colleagues elsewhere, 
I can foresee only a very limited amount of 
success in the endeavour. 

** Nine-point circles and factorizations. ... ; 
their beauty must be reserved for specialised 
students’’—so writes Prof. Maclean, though 
I made no reference to these. But in the 


A Modification of Dixon’s Constant Pressure Respirometer. 
By Dr. B. N. Singh, 


Agricultural Research Institute, Benares Hindu U niversity. 


RACTICALLY all methods of determin- 
ing the respiratory exchange in plants 
depend upon the use of some gas-analysis 
apparatus, the one devised by Haldane 
being usually employed. Gas-analysis is a 
tedious process and various investigators 
have felt the need of some simpler method. 
In the course of investigations on the influ- 
ence of temperature on gaseous exchange in 
Pisum sativum, a study designed primarily 
to get an insight into the reactions involved 
in respiration,’ the constant-pressure respi- 
rometer recently described by Dixon® was 
found to be highly convenient for respira- 
tion measurements. But it was found in 
practice that the temperature of the measur- 
ing pipette in the Dixon’s respirometer fre- 
quently changes, thus introducing consider- 
able errors, To obviate this difficulty» a 
‘“‘compensation’’ pipette (B’) has been added 
to the Dixon’s apparatus (Fig. 1). As a 
further safeguard against temperature 
fluctuations, the graduated pipette (B), 
the compensation pipette (B’) and the 
manometer (M) have been enclosed within a 
glass jacket, the water in which is kept 
stirred to maintain a uniform temperature. 
The addition of the water jacket introduces 


1 Crozier, W. J., /. Gen. Physiol., 1924, 7, 123. 
2 Dixon, M., Moncmetric Methods, 1934 (Cambridge). 
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question papers set at the Wilson College, 
the non-specialised students are asked (i) to 
discuss the difficulty caused by irrational 
numbers in the theory of similar figures, 
(ii) to prove that any portion of an equi- 
angular spiral is similar in form to any 
other portion within the same angular range, 
(iii) to evaluate a fourth-order determinant, 
etc., etc. 

Mathematicians ! Please don’t be “‘ Conser- 
vative ’’ or ‘* narrow-minded ” !! 

I shall close with the following sentence of 
Prof. Maclean, which, I trust, will amuse 
the general scientist, the student of Arts 
and the general educationst : 

*T have found nothing to equal the slide 
rule as a means of teaching students common- 
sense. 


C.N.8& 


no inecenvenience manipulation as the res- 
pirometer need not be shaken during 
experimentation. The 3-way tap (F) faeili- 
tates the introduction of the monometric 
liquid (paraffin coloured with Sudan III) 
into the U-tube (M). The vessels P and 
Q are of the type used by Haines (see Fray. 
mouth*) in the modification of the micro. 
respirometer of Barcroft and Winterstein. 
Arising from the base of each vessel is a 
capillary tube which communicates with the 
outside air and may be closed by means of 4 
tap (T). The right-hand vessel contains 4 
glass-lattice platform on which the plant 
material is placed. 


Attention has recently been drawn by 
various investigators to the existence of 
several metabolic groups among individuals 
of the same chronological age, an important 
consideration when it is not feasible to 
experiment upon single individuals. In 
investigations where a number of seeds art 
taken in a lot for experimentation, this 
error is considerably reduced, if not entirely 
eliminated, by a rigid control over the 
selection of a single variety and the cond: 
tions of germination in order to obtains 
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Fig. 1. 
Modified Dixon’s Respirometer. 

bolic age. After the germinating seeds have 


been weighed they are placed in the right- 
hand vessel, 20-25 minutes being allowed 
for the vessels to attain the temperature of 
the water bath. This long peried of equili- 
bration is necessary as the material takes an 
appreciable time before the constant rate of 
respiration for the temperature of the 
apparatus is reached. Moreover, when 
seeds are brought from a lower to a higher 
temperature the output of CO, is temporarily 
increased (due, in all probability, to the 
lower solubility of CO, at the higher tem- 
perature) above the level that it subse- 
quently attains at that temperature. 

Further details of manipulation are as 
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follows. In order to fill the vessels with 
dry CO,-free air the supply tube is connected 
by means of a T-piece with the tubes (X) 
and (Y)and the air is allowed to escape 
through the side-tubes attached to the 
vessels, after 3-4 minutes the current being 
stopped, the outlets closed and the supply 
tube detached. By means of the screw (S) 
the mercury is adjusted to the mid-point on 
the graduated 1 c.c. pipette (B) and the taps 
G and H are closed. After 45 minutes 
the reading of the pipette, representing the 
resultant of oxygen absorption and CO, 
evolution is noted and the taps G and H 
are opened. Having introduced a piece of 
damp potash in each vessel, both the vessels 
are filled with CO,-free air in the usual 
fashion. In this case the CO, produced is 
absorbed by the alkali, the oxygen uptake 
being noted after 45 minutes. Let us assume 
that the volumes involved due to oxygen 
absorption and CO, evolution are V O, and 
V CO. respectively. The volume V read 
after the first 45 minutes gives the algebraic 
sum (the readings are considered + ve or — ve 
according as they indicate an evolution or 
absorption of gas) of V O, and V CO. : 


Vv =Vco, + Vo, 
or VCO, = V—-—VO, 
V-VO, 


whence R.Q. =- v0. 


A few values of R.Q. obtained for Pisum 
sativum with the apparatus are tabulated 
below : 











Temperature 
Stage in sos 
germination 
25° C | 30° C. 35°C. 
| | ; 
1 1-01 1-00 | 1-02 
2 0-62 0-65 | 0-72 
3 0-80 0-82 | 0-91 
4 0-77 | 0-78 


| 0-80 


| 





Measurements of R.Q. were made at four 
stages during germination, viz., (1) soaked 
seeds, (2) seedlings with roots 0-4 em. long, 
(3) seedlings with roots 4 cm. long, and (4) 
seedlings with stem 2 cm, long. Generally 
speaking, an increase in temperature above 
25° C. is associated with an increase in the 
ratio CO,/O.. 
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Pictorial Statistics—A New Method of Teaching. 


By Prof. R. Samuel, 


Muslim University, Aligarh. 


NE of the greatest difficulties of teaching 

in our time is the ever-increasing 
amount of human knowledge and the ever- 
increasing entanglement of the individual 
facts produced by the complicated connec- 
tions of present-day civilisation. The great 
experiments of a hundred years ago, say 
Faraday’s investigation on the relation of 
electricity to magnetism, have to be 
taught to-day in lower classes in order to 
gain time in the upper ones for teaching 
the modern developments of science. The 
teacher of economics, who wants to lecture, 
say on the world crisis, has to acquaint his 
audience with the social, economic, hygienic, 
and historical conditions of each and every 
continent and country before he can even 
start to analyse the situation of the times. 
It is becoming increasingly difficult to keep 
in touch with different spheres of activity 
of the civilised man and this has resulted 
in narrow specialisation of certain branches 
of knowledge accompanied by stupendous 
ignorance of others, as is seen not only in 
different strata of society but in every human 
being. How many men among us with classical 
education know our own body, how and why 
it works? Ilow many scientists and technical 
men know the history, the social and the 
economic development of our civilisation, on 
whose functioning our welfare and happiness 
depend? Any number of such questions 
can be put with justification even to the 
highly educated classes, the specialists them- 
selves. And this state of affairs confronts 
us everywhere. How, for instance, is a 
nation supposed to regulate its life, when 
the individual has lost sight of the basic 
facts of its existence ? But how can know- 
ledge be acquired? Who has the time to 
study scientific or technical treatises; who 
is able to read a complicated statistic—and 
understand its implication? This article 
is intended to draw attention to a new 
method of teaching which may be a possible 
solution for many of the _ difficulties 


indicated above. 

The Vienna Method of Pictorial Statistics 
was originally developed by Dr. O. Neurath 
and his collaborators in Vienna, where the 
municipality wanted to acquaint the people 
with 


its activities and to popularise its 


achievements with a view to obtain their 
intelligent co-operation. From such a small 
beginning it has now grown to be a recog. 
nised method of teaching on the Continent, 
in England, and in America. 

The idea of representing statistics by pie- 
tures is very old. In spite of the fact, that the 
basic principles of the Vienna method are few 
and simple—as in so many good methods— 
the difference between the old way of repre- 
sentation and the new one is enormous, 
Let us suppose that it is desired to compare 
the motor car industry of America with 
that of Europe. The old way would be to 
represent the American industry by a big car 
and the European with a small one. So far 
so good; but now the difficulty arises :—what 
shall be compared? The height, the length 
or the area of the picture? In addition to 
the picture it becomes necessary to indicate 
the numbers of cars produced in each country. 
In other words, the illogical position, viz., 
that the statistics is given in two different 
manners,—in figures and _ pictures,—is 
brought out, the latter being degraded to 
mere illustrations, the former alone giving 
the real meaning. One of the fundamental 
principles of the modern method is, to re- 
present the facts, whatever they may he, by 
a repetition of pictorial units, each unit stand- 
ing for a certain quantity. Fig. 1 gives in 
this manner a comparative idea of the motor 
car industry in America and in Europe. 
Here we see pictures of a number of cars, 
each of which is meant to represent 100,000 
motor vehicles produced. Further the 
method is particularly adapted, to repre- 
sent various other facts simultaneously and 
to indicate their inter-relations. This is done 
by giving an individual symbol intended 
to represent the fact; such form and appear- 
ance that it is clothed with technical or 
social meaning, and by arranging these 
symbols in a suitable manner, they can be 
made to convey their relationships. Refer 
ring to this picture again we see the number 
of employed workers, each symbol represet: 
ting the worker, standing for 100,000 employ: 
ees, and we can see at one glance, that the 
annual production per worker is 11 cars 2 
America and less than 1 car in Europe. The 
background for the portion of the pictur 
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Fig. 1. Production of Motor Vehicles in 1929. 
representing America, for instance, the sky- rationalisation, for the high level of the 


scrapers and the symbols of mass production industry in that country. 
convey the reason, viz., the higher state of A similar problem is dealt with in Fig. 2. 
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Fig. 2. Rationalization and Reduction in the Number of Workers. 


( Rationalization of an Austrian coalmine.) 
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Here, however, the inter-relation and expla- 
nation of the factors thus represented do not 
constitute a side issue, but form the main 
object of the representation. We are able to 
see not only the increased production and 
reduced number of workers represented, but 
also the difference between manual and 
automatic transport clearly portrayed. 
Thus, by a careful design of each indivi- 
dual symbol, and by a thoughtful construe- 
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hundred years ago by 140 horses and 
840 men, is accomplished by a crane 
and 3 men to-day. Fig. 4, an example 


of the application of the Vienna Method 


to Geography and Economics, shows the 
productiveness of the continents. Each 
black figure represents 100 millions of 


human beings, actually living there, whereas 
the white figures indicate, how many more 
millions could be supported on each conti- 


350 tons are lifted. 





140 horses 








1 Crane 
3 men 
Fig. 3. 
tion of each table, each picture can be vuent. It can be seen that Europe and 
made to be a living entity. In short a East Asia (China) are the really over 


simplified language results. These modern 
hieroglyphs speak a language which anyone 
can understand. Their possible applications 
are many indeed; they may be employed 
wherever facts and their relations have to 
be stated; in other words, they make it 
possible to “ get a picture’ at one glance. 

Fig. 3 gives an example of the method 
in science teaching, shows the develop- 
ment of mechanical engineering. The 
was done some 


lifting of 350 tons which 


crowded parts of the globe, no white figures 
being present, whereas North America 18 
only sparsely inhabited. In the picture at 
marks are 


the same time distinguishing 
employed to characterise the standard of 
the economic system of the people, the 


toothed wheel standing for modern technical 





method, the hammer for the earlier method 
and the bow and arrow for the methods of 
the tribes of primitive hunters. 

We have confined ourselves in this article 





M 


to the 
the n 
attra 
itself 
worke 
work 
appea 
where 
where 
has b 
and | 
clash » 









nd 
une 
ple 
hod 
the 
ach 

of 
eas 
ore 
iti- 








MARCH 1936] CURRENT 


Latin Americe 
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o Modern. 


Each figure 100 millions human beings. 
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Orient 


Primitive econom. system. 


White figures=potential surplus. 


Fig. 4. Agricultural Productivity of the Continents. 


to these few remarks, but any one who studies 
the new method more intensively will find it 
attractive and fascinating. It recommends 
itself to any teacher, lecturer or social 
worker; it is of extreme usefulness in social 
work and for adult education. This method 
appears to be of particular value to India, 
where the needs of education are so great, 
where the work of “ uplifting the village ”’ 
has become imminent and where the ideas 
and conceptions of western civilisation 
clash with those of an old tradition, render- 





ing educational problems particularly diffi- 
cult. The Vienna Method is eminently 
adaptable to Indian conditions; the more 
so, because the hieroglyphic language of 
the pictures can be understood by any one 
in complete disregard of the diversity of 
the spoken language.* 


* Further detailed information may be obtained from 
the “International Foundation for the Promotion 
of Visual Education.’’ The Hague (Holland), 
Oberechtstraat 267. 
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Power Alcohol. 
By Dr. N. G. Chatterji, 
Harcourt-Butler Technological Institute, Cawnpore. 


LCOHOL, in the form of a mixture with 
petrol, is being used in Europe as a 
“earburant”’ in motor cars for more than 
twenty years, but on account of certain 
technical difficulties vigorous steps could not 
be taken to push it on until the time of the 


appearance of absolute alcohol in large 
quantities in the market. The success 
achieved in the manufacture of water-free 
aleohol on a commercial scale made it 
economically possible to replace rectified 


spirit by this quality of alcohol in preparing 
aleohol-petrol mixtures, with the result that 
most of the technical difficulties with regard 
to the use of such mixtures became things 
of the past. Power alcohol may now be 
taken as almost synonymous with absolute 
aleohol of not less than 99-4%, strength. 

It may here be mentioned in passing that 
so long as rectified spirit was being used in 
the aleohol-petrol mixtures, it was absolutely 
necessary to incorporate into the mixture a 
certain proportion of benzol, in order that 
the latter may serve as a kind of “binder” 
and prevent the spirit-petrol mixture from 
separating into two layers, specially at low 
temperatures. But the miscibility of abso- 
lute alcohol and petrol is very high, so that 
the addition of benzol is no longer a necessity 
but may be regarded as a luxury, for alcohol- 
petrol mixtures containing benzol are sold at 
a higher price and are classed as ‘super- 
carburants’. 

TECHNICAL METHODS OF MANUFACTURING 

POWER ALCOHOL. 

Practically the whole of the world’s 
manufacture of absolute alcohol is being 
carried out by one or other of the two 
processes, namely, (1) The Azeotrepie Process, 
which is represented by (a) the French 
Process—the so-called D.D.S. (Distilleries 
des Deux Sévres) or Melle Process, suing a 
mixture of benzine-benzol as the entrain- 
ing liquid, the patents for the process held 
by Usines de melle, Melle, France. (4) The 
so-called ‘“‘Drawinol”’ process of the Reichs- 
monopolver-waltung of Germany, using tri- 
chlorethylene as the entraining liquid. This 
process, however, is merely an adaptation of 
the D.D.S. process to suit certain local 
requirements and conditions. (2) The Salt- 
(lehydration Process, or the Hiag Process, 


the patents for which are held by the 
Hiag-Verein of Frankfurt am Main, Germany. 

By far the largest number of factories 
make power alcohol by the Melle Process, 
not only because it is the oldest, but also 
because in its latest improved form it hag 
considerable advantages over the Hiag 
Process. 

PRINCIPLES OF WORKING OF THE PROCESSES, 

Azeotropic Processes depend upon the fact 
that when rectified spirit which contains 
about 4-5 per cent. of water and 95-5 per 
cent. of alcohol is mixed with a certain 
quantity of some other liquid, say benzel 
or trichlorethylene, and the whole is distilled, 
the first portions to distil off is a mixture of 
alcohol, the added liquid, and water in a 
fixed proportion, because such a ternary 
mixture is most volatile. Now the propor- 
tion of water in such mixtures is considerably 
higher than its proportion in rectified spirit, 
so that if enough of the ‘entraining liquid’ 
is added and the distillation carried on long 
enough, the rectified spirit is gradually 
exhausted of its water content in meeting 
the demands of the ternary mixture, which 
would be the first to get into the vapour 
condition as it is the most volatile. In 
case there remains a surplus of the ‘entrain- 
ing liquid’, a binary mixture in definite 
proportions of this liquid and alcohol is next 
formed, for such a mixture in its turn is 
more volatile than either alcohol or the 
liquid alone. Finally, when the quantity 
of the entraining liquid also is exhausted in 
this way, there remains only pure anhydrous 
alcohol. Some details of the Melle Process 
have been described by Caupin.! 

Some of the salient points connected with 
this process are given below :— 

(1) This process gives 100 per cent. alcohol 
in works practice. 

(2) The process can be worked either 
with rectified spirit, or with raw spirit, 
or directly from fermented wash. 

(3) The purity of the alcohol is high 
even when the impurities in the raw alcohol 
are considerable and of different kinds 

(4) The existing distilleries equipped with 
rectifying columns can easily be adapted 





\ Current Science, February, 1936, 
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to work on this process by small additions 
and alterations. 

(5) It requires the use of an “ entraining 
liquid * which works in the process in a 
evele. The working losses of this liquid 
may not be higher than 0-075 per cent. of 
the quantity of absolute alcohol produced. 

(6) Starting with fermented wash and 
adopting the improved process known as 
the Melle 4th technique, the “head and 
tails’ fractions may not be more than 
5 per cent. of the total quantity of alcohol 
distilled. In other words, out of every 
100 parts of alcohol present in the fermented 
wash, as high as 95 parts may easily be 
obtained in the form of absolute alcohol, 
the rest as “‘mauvais goat’, fit for being 
used in making ‘‘ methylated spirit ”’. 

(7) The cost of production of absolute 
alcohol may be taken to be _ practi- 
cally the same as that of rectified spirit 
made in the erdinary rectifying plants. 

(8) Plants made for this process work 
almost automatically and can easily be 
managed by one intelligent workman. They 
have no moving parts to get out of order 
or to require constant attention. 

The Hiag Process depends upon the very 
strong hygroscopic properties of anhydrous 
alkali acetates, which when treated with 
rectified spirit abstracts water from it 
making it practically water-free. The salt, 
after being made anhydrous by heating to 
a temperature of about 300° C., is suspended 
in a certain quantity of absolute alcohol, and 
in this form flows down a tower packed with 
Raschig rings, meeting in counter-current 
vapours of rectified spirit rising from the 
bottom. Thus dehydrated alcohol vapours 
come out from the top while hydrated salt 
in aleohol flows away from the bottom. The 
salt is recovered, dehydrated and used again 
in the process. 

The more important features of this 
process May be summarised as follows :— 
_ (1) It is not possible to get 100 °% aleohol ; 
in works practice, 99-8 °, aleohol is obtained, 
which is of course high enough for making 
motor fuel compositions. 

(2) The process may not work very 
satisfactorily for a length of time, unless the 
spirit treated has been carefully rectified. 
For this reason in the preliminary process of 
rectification, a fairly large proportion— 
about 12 per cent.— may have to be cut 
out as “ head and tail ’’ fractions. In other 


words, out of every 100 parts of alcohol 
present in the fermented wash, not more 
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than 90 parts at the most, can be obtained 
in the form of absolute alcohol. 

(3) Superheated steam is necessary for 
dehydrating the salt, and making it active. 

(4) The dehydrating salt is cheap; more- 
over, the loss in use is almost negligible. 

The patentees of both the processes are 
not directly interested in the manufacture 
and sale of plants, which may be ordered 
from any of the firms, who have obtained the 
permission for doing the same from the 
former. 

SoME PROPERTIES OF ALCOHOL-PETROL 

MoToR FUEL. 

The properties of alcohol-petrol mixtures 
as motor fuel have been very carefully 
investigated by a large number of people, 
particularly by Prof. Hubendick in Sweden, 
Prof. Wawrziniok in Dresden, Lascot in 
Prague, Dumanois in Paris, and the Polish 
Aleohol State Monopoly. The cumulative 
result of these investigations has been to 
establish firmly the superiority of alcohol- 
petrol mixtures (within definite proportions) 
over straight petrol, when used in motor 
ears. It seems, however, that there is still 
a certain amount of prejudice against these 
mixtures, partly due to ignorance and partly 
to propaganda carried on by interested 
opponents. Of the more common criticisms, 
some are mentioned below :— 

(a) Aleohol has lower calorific value and 
hence there must be increased consumption 
of this fuel per mile. This objection is 
based on a fallacy, for it assumes that in 
ordinary motoring practice there is com- 
plete conversion of the theoretical heat 
content of petrol into mechanical power, 
which is far from truth. On the contrary, 
the addition of a certain amount of alcohol 
to petrol, brings about more complete 
combustion of the air and fuel vapour 
mixture in the cylinder, and increases the 
nett efficiency, as it is possible to work such 
mixtures under higher compression ratio. 

(b) Alechol attacks some parts of the 
motor—much fuss seems to have been 
made on this point, because the cylinder of 
an autobus of the Paris Transport Co., using 
mixed fuel was found to be abnormally 
corroded. This was later traced to be due 
to thiophene contained in the benzol, a 
small quantity of which had been mixed in 
the fuel. Exhaustive experiments have 
shown that absolute alcohol has no corrosive 
action on ordinary metals used in the con- 
struction of motor car engines. Prolonged 
periods of use in Paris omnibuses of fue] 
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mixtures made with even rectified spirit, 
have not revealed any undue corrosion. 

(ec) Difficulty in the starting of motors 
has sometimes been cited, but this is not at 
all likely to be experienced in India, even 
during the severest winter, for with absolute 
alcohol added in the right proportion, there 
is neither the risk of any separation of the 
alcohol and petrol, nor a lowering of the 
vapour pressure of the liquid fuel. 

On the other hand, the advantages offered 
by the addition of alcohol to petrol are 
many. The most important of these is the 
antidetonant property which enables an 
aleohol fuel to be used under higher com- 
pression than ordinary petrol, resulting in 
the production of more power. Another 
useful property conferred by alcohol is that 
it prevents pre-ignition and knocking of the 
engine. But probably what is likely to be 
most appreciated by the motorist is the 
anti-calamine property of alcohol. When 
carburation of the engine is not perfectly 
regulated, as is likely to be in town driving, 
there is deposited on the walls of the explo- 
sion chamber of the engine a hard black 
incrustation known as calamine. The harm- 
ful effects of this carbon deposition are too 
well known. Due to the more complete 
combustion of the mixed fuel, the engine 
remains clean for much longer periods, for 
there is practically no carbon deposition in 
the cylinder. 

It is perhaps worthwhile to mention one 
property of alcohol fuel, namely its solvent 
action for the resinous material which 
gradually gets deposited from petrol on the 
inside of the car reservoir. The result is 
that when an alcohol-petrol mixture is filled 
for the first time in the tank, the inerusta- 
tions may get dissolved, and _ getting 
deposited in the filter cause choking and 
annoyance. Within a short time, however, 
the tank becomes clean and the cause of the 
likely trouble is over. 

Cost OF MANUFACTURE IN INDIA. 

The question of the probable cost of 
manufacture of power alcohol in India 
is of great importance, and every effort 
has been made to show that the cost would 
be much higher than that of petrol brought 
from Burma. But careful estimates show 
that with molasses at -/4/- per maund, the 
cost of manufacture may vary from -/6/5 to 
-/4/9 per gallon, according to the nature 
of the distillery. It is therefore necessary 
to emphasise on the fact that the semi- 
official estimates made in 1952 are now 
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acknowledged to be too high, for at that time, 
first-hand knowledge of the industry was 
not available. One may thus take it that 
the cost of power alcohol in the sugar growing 
parts of India would be the same as that 
of Burma petrol, c.i.f. Caleutta, which is 
stated to be -/5/- per gallon. 
POWER ALCOHOL AND MOLASSES. 

Great interest is now being taken ip 
India in the problem of the utili- 
sation of molasses, the production of which 
has very rapidly increased with the growth 
of the sugar industry. But curiously enough 
little attention seems to have been given 
to the fact that the quantity of this material 
which is actually likely to be surplus would 
be just sufficient to produce the quantity of 
power alcohol that may be required to 
supply the country’s need. Thus the esti- 
mated maximum production of molasses 
is 450,000 tons per annum, while the con- 
sumption is about 175,000 tons, so that 
the surplus in molasses is some 275,000 tons. 

The present annual consumption of petrol 
in India may be taken as 82 million gallons. 
On a 20 : 80 alcohol-petrol mixture basis, 
the quantity of alcohol required would be 
16-4 million gallons. To produce this 
quantity of alcohol, the amount of molasses 
required would be about 273,000 tons, which 
is almost exactly equal to the amount of 
molasses ilving surplus in the country. 
IMPORTANCE OF POWER ALCOHOL INDUSTRY. 

There can be no question about the 
immense national importance of establishing 
the power aicohol industry in every country, 
especially after the recent announcement 
of the Oil Sanctions Enquiry Committee 
that in order to make oil sanctions effective, 
there must also be the power _ alcohol 
sanction. The gravity of the question has 
always been recognised, and as early as 1920, 


tovernment appointed the Industrial 
Alcohol Commission, who reported very 


strongly in favour of developing the power 
alcohol industry. After mature considera 
tion, the Government of India accepted these 
recommendations (Resolution No. 6 of 
October 1, 1927) and ordered that power 
alcohol as such should not be handicapped 
by the imposition of any excise duty. But 
in spite of this encouragement and practical 
sympathy of the Government of India, th 
establishment of the industry was Di 
economically possible on account of th 
high price and non-availability of the neces 
sary raw materials. But curiously enough 
when there is an abundant and _ incessall 
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supply of molasses in the country, interest 
in power alcohol manufacture is being casu- 
ally revived not for its own sake but as a 
means for utilising this by-product which 
has become almost a nuisance for sugar 
factory Management. 

CoMMON OBJECTIONS AGAINST POWER 

ALCOHOL DEVELOPMENT IN INDIA, 

It may be of interest to examine briefly 
sme of the more important § argu- 
ments that have been advanced even from 
authoritative quarters against the develop- 
ment of the power alcohol industry in India. 

(1) The possibility of exporting molasses 
outside India through a foreign agency is 
now being banked upon largely for getting 
rid of surplus molasses. Here tacit 
assumption is being made that power elcohol 
industry should be regarded merely as a 
by-products industry twice removed and is 
of no intrinsic importance at all! And vet 
huge sums of money have been given as State 
grant to establish the *‘ Synthetic Petrol ”’ 
industry in The United Kingdom in order to 
have an independent supply of liquid fuel in 
the country. In addition to this, the Chan- 
eellor of the Exchequer has persistently 
refused to impose any duty on power alcohol. 

Apart from the fact that it would never 
be possible for any agency to export molasses 
produced within but a limited area from 
the port towns, there is at least one strong 
reason Why every effort should be made to 
establish the power alcohol industry in the 
country for its own sake, even if a fair price 
were obtained for molasses exported out of 
the country. With the separation of Burma 
from India, it is certainly a matter of national 
importance to have an indigenous motor 
fuel to combat against the possible evils of 
a virtual monopoly in petrol held by a private 
company outside India. As matters stand 
there is even now no protection against 
any arbitrary rise in price of petrol, for it 
is too well known that laws of economics 
play very minor part in fixing the price of 
this commodity in any country. It may 
also just happen, as has been pointed out 
by some, that for the improvement of the 
industry or the finances of the country, a 
cess on the export of Burma petrol may be 
imposed, the burden of which would fall 
on the consumers in India. 

(2) There is no doubt that the Burma 
petrol industry would be adversely affected, 














but due considerations should also be 
siven to the fact that during the last two 
years, there has been a natural increase 
MM consumption of petrol in India by at 
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least 8 million gallons. 
fore, the power alcohol industry may legi- 
timately claim for a share in the increased 


In fairness, here- 


market, especially in those areas where 
power alcohol can be marketed at the same 
price as petrol. 

(3) The question of the loss of revenue to 
Government may, after all, be not very 
serious, especially if power alcohol be intro- 
duced in the sugarcane areas, far away from 
port towns, and where the cost of manu- 
facture and distribution would be low 
enough to bear an excise duty almost equal 
to the present petrol duty. At the same 
time, it may be pointed out that with the 
separation of Burma, the whole of the income- 
tax derived from the petrol industry would 
be lost. A part of this may, however, be 
recovered by developing the power alcohol 
industry in India. 

POWER ALCOHOL AND LEGISLATIVE 
MEASURES. 

The necessity for some kind of legislative 

protection is absolutely necessary during 


the initial stages of the development of 
the industry. This has been the experi- 


ence of practically every country in Europe 
where power alcoho! is being used. Pro- 
bably the simplest measure that may be 
taken is to fix a minimum sale price for 
petrol within the province, based on the 
present average market price, so that unfair 
cut-in-price competition may not be possible. 
Such a measure would also indirectly give 
protection to the Burma petrel industry, 
which is alleged to be threatened by what 
is reported to be foreign dumped oil. 
CONCLUDING REMARKS. 

From what has been said above, one may 
say that the conditions in India are ideal in 
every way for the development of the power 
aleohol industry. We have an abundant 
supply of cheap molasses, a large internal 
market which is expanding rapidly, best 
climatic conditions for getting more favour- 
able results from the use of alcohol-petrol 
mixtures, and political changes in the consti- 
tution of the land making it almost impera- 
tive to have an independent supply of motor 
fuel spread out all over the country. Last 
but not least power alcohol offers the best 
economic advantages to the country for the 
utilisation of molasses, for it would be seen 
that out of every -/6/- per gallon involved in 
the cost of manufacture of power alcohol, 
only -/1/- (cost of denaturants and patent 
licence fee) really goes out of the country, in 
contrast to at least -/3/- per gallon in the 
case of petrol brought from outside. 
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Research Notes. 


Zeros of Legendre-Polynomials. 
SzeGco (Trans. Am. Math. Soc., 39, 1-17) has 


derived very interesting results concern- 
ing the zeros of Legendre-polynomials, 
Bessel’s functions and certain trigono- 


metrical polynomials in an entirely elemen- 
tary way. The method consists in applying 
in a modified form the classical theorem of 
Sturm concerning the zeros of functions 
defined by means of a linear second order 


equation. [For an analogous method, see 
e.g. Courant-Hilbert, Wethoden der Mathe- 


matischen Physik., Ed. I1.] The modified 
form runs as follows: Let y(x) and Y(ax) 
satisfy the equations y” + f(x)y = 9, 
Y" + F(x7)¥Y = 0. Further let y(x) > 0 in 
a<a<b. y(b)=O0and Lim {yY-yY’} 
x—>at0 
exists and >0. Then either Y is identi- 
cally zero or else it will be negative in some 
subintervals of {a,b}. As an immediate 
consequence of this is the following theorem, 
viz., if d(v) be continuous and decreasing 
then the sequence of zeros of y(x), any solu- 
tion of y” + d(x)y = 0 is convex. (Szego 
makes the conditions on (2) less restrictive.) 
The method of application of these results 
consists in comparing the equations that are 
satisfied by P,,(x) or J,(x) with equations, 
the nature of the roots of the solutions of 
which are known. For instance, the second 
order equation satisfied by y = Vsin@ X 
P,,(cos 0) is y” +{(n + 4)?4-(2 sin @)*} y=0; 
this is compared with the equation y” + 
(n + 4) y=0. By applying these two 
theorems Szego proves the results of Markoff- 
Bruns-Stieltjis in a slightly sharpened 
form. He has proved that if 6v is the vth 
zero of P,, (cos 6) in the interval (0,7/2) 
then 


Analogous results are proved in the case .of 
Bessel’s functions of all orders and associa- 
ted Legendre functions. By comparing the 
equations satisfied by J,(x) and P,,(cos @), 
he has also deduced interesting relations 
connecting the zeros of these two functions. 
In the second part of the paper he has 
obtained results concerning the uniformity 
of distribution of zeros of polynomials of 
the type 

Sy, ©08 

(¢) 


cos 
m-t sin (t + 4)0 


6t and Ant an 
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where A, is a monotonic decreasing sequence, 

For the proofs the only result that is used 
is the known elementary result that 
Vv oD) , 
2 sin ate is> 0 for all v. Sharp. 
m=0 _ 
er inequalities are derived for the case when 
the A’s form a convex sequence. He has 
also obtained simple proofs, with genera. 
lisations of some known theorems of Polya 
and of some results concerning the regularity 
of distribution of zeros of polynomials of the 
type 

[x/2] 
az,a,_, C03 (n — 2k)0@ (a> 0). 


0 
He has obtained some more precise results 
in case the a,,’s are capable of being defined 
as the moments {interval (0, 1)} of a positive 
function. 
a. Vik 


Trigonometric Series and Power Series with 
(Multiply) Monotonic ( Meh fach-monotone) 
Sequence of Coefficients. 


Feser (Trans. Am. Math. Soe., 39, 18-59) 
has obtained a_ series of theorems 
concerning polynomials and power series of 
the type mentioned in the title in a very 
elementary way. He has deduced a great 
number of results concerning the rest series 
[e.g., 2 ey cos (v + r)@) and in particular has 
obtained the result of Szego concerning the 
distribution of zeros of P,, (cos @). There are 
some results concerning the positivity of 
partial sums of various orders of trigonome- 
tric polynomials whose coefficients are multi- 
ply-monotonic. Incidentally he has givena 
very simple proof of Heine’s sine-series deri- 
vation for P,, (cos 6) = J ey sin (n+2 v+1)b, 
and has obtained the interesting result that 
the sequence cy is 3-ply monotonic. He has 
made this too evident by obtaining the 
formula 


Cy = py as Ay—f 
4 2k +2v+1 
where 
1.3°5-++(2k—1) 
ap = ° 





2-4-6++-2k 

(It can also be obtained by expressing 
Heine’s formula for ey in terms of partial 
fractions.) It is not possible to reproduce 
here all the important results contained it 
the paper. The following illustrate the 
types of important results obtained :— 
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1. If ay is a monotonic sequence then the 
eesaro-means Of the first order of the sum of 
the series &' av sin (2v+1)@ are all non-nega- 


ive. 

, 9. If f(@) = ay sin (v+1)0, and Lim a,=0, 
u-—->co 

Then f(@) cannot be throughout negative in 

any interval (0, a). 

3. If ay is a positive non-increasing se- 
quence, and Lima, = 0, then if 0,, 0,-- -6, 
are the zeros in (0, 7) of 
f(0) = 


ay Sin (nm -+ 2v + 1)0 are such that 


ae 


OMB 


(k —1)z 
n 
If, moreover, ay is 2-ply monotonic (then the 
zeros are Symmetrically distributed about 
7/2) then 1) 
(m — 1)z mit 
n+1 < Om < n+1?’ 
if the sequence is 3-ply monotone 
(m — $)z mar 
< b» —-” 
n n+1 
There are two results concerning the 
schlicht nature of power-series whose coeffi- 
cients are monotonic. These are, 


<< 


If fi)=5 ey 2”, and ey, is 4-ply mono- 
1 

tonic, then f(z) is schlichit in the unit-circle; 
and if f(z) is an odd-function then f(z) is 
schlicht in the unit-cirele even if the coeffi- 
cient-sequence is only 3-ply monotonic. 

These results are proved by investigating 
the bild-curves of |z| =r <1, and showing 
that they have no multiple points. 

KB. ¥. 4. 


The Neutrino Theory of Light. 
FOLLOWING a suggestion of De Broglie 
(Comptes Rendus, 1934, 199, 813) but altering 
his ideas in an essential way, P. Jordan 
has recently developed a neutrino theory of 
light. (Zs. f. Phys., 1935, 93, 464; 1936, 
98, 709 and 759.) The neutrino is con- 
ceived as an elementary particle with a spin 


h : 
> and a rest-mass zero; its existence 


was originally suggested by Pauli in order 
to account for the continuous f-ray spectra 
of radioactive bodies. (The idea has been 
employed by Fermi to develop a theory of 
B-decay.) De Broglie assumed that a quan- 
tum hy of light was made up of two neutrinos 
of energy hy/2 and he attempted to deduce 
Maxwell’s equations for the quantum from 
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the Dirac equation of the neutrino. Jordan, 
on the other hand, does not consider the 
quantum as a real entity at all, but thinks 
that only neutrinos produce the effects 
usually attributed to a quantum when a pair 
of them enter simultaneously into the 
reaction. Thus the absorption of a quantum 
hv is described in the neutrino-theory as 
either a simultaneous absorption of any two 
neutrinos of energy hy, and hy. such that 
vy, + v2 = v or the absorption of one neutrino 
hv’ and the emission of another of less energy 
hv” such that v’ —v” =v (Raman effect 
of the neutrinos as Jordan calls this 
latter process). From this point of view 
Jordan has been able to prove that while 
the neutrinos having spins of 4 obey Fermi- 
Dirac Statistics, the apparent entity—the 
quantum—must follow Bose-Statistics. In 
the neutrino processes considered above, 
not only should the conditions hy, + hy, = 
hv = hy’ -- hv” be satisfied but also the 
neutrinos hv, and hv, must have parallel 
spin-axes as also the neutrinos hy’ and hv’. 
Kronig has been able to show how to set up 
a Lorentz invariant connection between the 
field, E, H obeying Maxwell’s equations and 
the spinor field y,, ¥., #,, 4, of the neutrinos 
which obeys a Dirac wave-equation. Now 
Jordan has tried to develop the physical 
significance of his theory by assuming two 
kinds of neutrinos—positive and negative 
—ana assumes that in every light process the 
difference between the numbers of positive 
and negative neutrinos remains constant and 
shows that the mathematical results of 
Kronig receive a simple interpretation in 
terms of this hypothesis. In this way 
a close analogy has been set up between 
electron-positron pairs and y-rays on the 
one hand and a positive-negative neutrino 
pair and the quantum on the other hand. 
By considering a unidimensional cavity to 
which Thermodynamical considerations 
are applied Jordan then shows that when 
and only when there are equal numbers of 
positive and negative neutrinos do we get 
a pure radiation field. 





Direct Measurement of the Absolute Amount 
of Adsorption in Liquid Surfaces. 
McBAIN has been associated with the deve- 
lopment of several new experimental methods 
useful in adsorption studies. To mention a 
few, we have the quartz spring technique for 
following the rate of adsorption,the precision 
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beam-type quartz microbalance, the ultra- 
filtration method for the determination of 
bound water and the microtome method for 
measuring adsorption at the plane liquid- 
vapour interface. In a recent communication 
(J. Am. Chem. Soc., 1936, 58, 378), has been 
described two new methods for measure- 
ment of adsorption which involve the use of 
the Hilger Raleigh Interferometer. The two 
methods, referred to as the ‘compressed 
surface’ and the ‘submerged — surface’ 
method, are both claimed to be applicable 
to any type of solution whatsoever. The 
method has given good results with an 
aqueous solution of B-phenylpropionic acid. 
.. & G. D. 


Determination of Melting Point of Organic 
Substances. 
A COMMUNICATION on the above subject by 
F. Francis and F. J. E. Collins in the 
Journal of the Chemical Society (1936, p. 137) 
should be of great interest to all chemists 
as it discusses in detail the classical deter- 
mination of melting points by the capillary 
tube method. The authors have designed 
an apparatus by means of which different 
observers can obtain results which do not 
differ by more than 0-03°. The essential 
modification, apart from such improve- 
ments as electrical heating and mechanical 
stirring, is in the method of observation 
for which a telescope incorporating a periscope 
device is used so that in the same eyepiece 
both capillary and thermometer seale can 
be viewed together. There is also described 
another apparatus by means of which the 
setting points can be determined correct to 


+ 0-01° with but 2 gr. of material. It is 
found that invariably the melting point 


determined by the capillary tube method is 
higher than the setting point, but the latter 
is nearer to the temperature at which the 
molten material allowed to cool very slowly 
commences to solidify in the capillary tube. 
This temperature thus affords a better value 
for the melting point of a substance than 
the criterion used at present. 

M. A. G. Rav. 


Purification of Gallium by Fractional 
Crystallisation of the Metal. 
JAMES I. HOFFMAN AND BowurpDon F. 
ScCRIBNER [Journal of Research of the National 
Bureau of Standards, U. 8S. Department of 
Commerce, September 1935, 15, (3), 205] 
give’ the results obtained in a systematic 
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investigation of the suitability of a process 
of fractional crystallisation for obtaining 
gallium in a state of high purity starting 
from the metal containing small amounts of 
various impurities. It was found that most 
of the impurities (some 20 other metals) 
tended to concentrate in the crystalline 
portion, and only «a few impurities like 
silver and lead remained behind in the 
molten residue. Copper and thallium were 
found to be distributed about equally 
between the crystals and the residue. It 
was also found that the removal of iron, 
platinum, iridium and lead was impracti- 
cable except when the elements were preseat 
in very small amounts. 

The detection and estimation of the 
impurities were carried out by examination 
of the sensitive lines of the elements, employ- 
ing the stigmatic concave-grating spectro- 
graph described previously by Meggers and 
his co-workers. K. R. K. 


A Study of Sagger Clays and Sagger Bodies, 
RAYMOND A. HEINDL [Journal of Research 
of the National Bureau of Standards, U.S. 
Department of Commerce, September 1935, 
15, (3), 255] presents in detail the regults 
obtained in a laboratory investigation of 
various specimens of simple and_ blended 
clays, this being undertaken with a view to 
determine their suitability for the produe- 
tion of saggers of desired quality. 

Each of the various grogs employed in 
the mixtures had been heated to about 
1200°C. before being crushed and _ graded. 
The test specimens consisted of bars of 
1 sq. in cross-section and of different lengths 
up to 12”, and also of oval saggers 4” x 4" x 
6" x }". The tests carried out included 
(a) water of plasticity, (b) the volume and 
linear shrinkage during drying, (c) porosity, 
(d) modulus of rupture, (e) pyrometric cone 
equivalent (softening point), (f) linear 
thermal expansion from room temperature 
to 1000° C., (g) relative resistance to thermal 
shock, (hk) Young’s modulus of elasticity 
and (i) plastic deformation. The addition 
of tale or magnesia in small quantities 
sagger mixes was found to be beneficial but 
larger additions were injurious owing 
their detrimental effect on the refractorines 
of clay. 

The large amount of valuable data obtainél 
in this investigation are presented graphically 
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as well as in tabular statements. 
K. B.E. 


(Research Notes continued on p. 683) 
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SUPPLEMENT TO “CURRENT SCIENCE ”. 





Neue Versuche uber den Mechanismus der enzymatischen 
Kohlehydratspaltung (Milchsaurebildung und alkoholische Garung).* 
Von Professor Otto Meyerhof, L.u.p. 


(Aus dem Institut fiir Physiologie am Kaiser Wilhelm-Institut fiir Medizinische 
Forschung, Heidelberg.) 


ER Umfang des Gebietes, iiber das ich zu 

berichten habe, ist in den letzten Jahren 
w gewacusen, dass ich mich notwendig auf 
einen kleinen Teil, der die gemeinsam mit 
k. Lohmann und W. Kiessling ausgefiihrten 
Arbeiten der  jiingsten Zeit umfasst, 
peschriinken muss. Neben dem aeroben und 
dem anaeroben Umsatz des Kohle hydrats im 
Muskel haben in den letzten Jahren vor allem 
zwei andere, am Titigkeitsstoffwechsel be- 
teiligte Substanzen das Interesse der For- 
schung auf sich gezogen ; einmal das von Egg- 
leton und Fiske entdeckte Phosphagen, die 
Kreatinphosphorsiure, die bei der Titigkeit 
in Kreatin und Phosphorsaure gespalten und 
dann wieder resynthetisiert wird. Im Wir- 
bellosenmuskel tritt an ihre Stelle die Argi- 
ninphosphorsiure, die in unserm Institut 
aufgefunden wurde.! Und zweitens die Ade- 


OH OH 
or 
HN—-P= HN —-P=0O 
‘ OH | OH 
C = NH C = NH 
N — CH; NH 
du, (Hts)s 
down CHNH 
Kreatinphosphorsaéure COOH 


Argininphosphors dure 
nylpyrophosphorsiiure oder Adenosintriphos- 
phorsiure, die in ihnlicher Weise in ihre Be- 
standteile Adenylsiiure und 2 Mol anorganische 
Phosphorsiure zerfaillt und daraus wieder 


aufgebaut werden kann. Diese Substanz 
und ihre Umsetzungen wurde von K. 
Lohmann in unserm Institut entdeckt, 


wihrend die Adenylsiure schon vorher von 
Embden im Muskel aufgefunden wurde, 
sowie ihr Zerfall in Ammoniek und Inosin- 

* Nach einem Vortrag, gehalten in cer Biologischen 
Gesellschaft in Wien am 2, December 1935. 


‘ 0. Meyerhof u, K, Lohmann, Biochem, Z,, 1928, 


’ 





siure. Zwischen der Adenosintriphosphor- 
siure und der Adenosinmonophosphorsaure 
wurde kiirzlich von Lohmann auch noch 
die Adenosiniiphosphorsiure als Zwischen- 
produkt festgestellt. Die folgenden For- 


meln sind jetzt endgiiltig gesichert.? 
N = C-NHp» 

| | 

HC CN OH OH 








Nou 
S 4 


N — C-N — Cli— CH — CH-CH-CH,-O-P-OH 
I 
O 

















—--O 
Adenylsaure (Adenosinmonophosphorsgure) 
| 
HC c # OH OH OH 
N — C-N -CH-CH-CH-CU-C H,-O-P-O-P-OH 
I I 


N = C-NH, 
N OH 
| | > | 





o--—— Oo Oo 
Adenosindiphosphorsgure. 
N = C-NH,2 
| 
HC C-N OH OH {1 OH OH 














en 


N — C-N-CH - CH-CH-CH-C H,-O-P-O-P-O-P-OH 
| I! 
| ean) am oane 6 6 O 
Adenylpyrophosphorsaure (Adenosintriphosphorsiure) 
In meinem Bericht werde ich mich im 
wesentlichen beschrinken auf die Inter- 
mediiirreaktionen des Kohlehydrats selbst, 
die zur Bildung von Milchsiure fiihren. 
Wir kénnen sie am besten studieren in 
einem zellfreien Extrakt, der die Enzyme 
enthalt, aber kohlehydratfrei ist und zu 
dem man Glykogen oder auch Zucker und 
geeignete Aktivatoren zusetzt. Dieser Ex- 
trakt, besonders wenn man daraus noch 
durch Dialyse alle kleineren Molekiile ent- 
fernt, hat seit dem Jahre 1926, wo er znerst 
von uns hergestellt wurde, fiir zahlreiche 
Fragen als geeignetes Material gedient.* 





2 K. Lohmann, Biochem. Z., 1935, 282, 120. 
3 O, Meyerhof, Biochem. Z., 1926, 178, 395, 
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Allerdings kann ich bei der Besprechung 
des anaeroben Kohlehydratzerfalls das 
Adenylsiiuresystem, das ich soeben ange- 
fiihrt habe, nicht fortlassen. Schon 1931 
fanden K. Lohmann und ich, dass es 
den organischen Bestandteil des Coenzyms 
der Milchsiurebildung im Muskel darstellt* 
und bald nachher wurde festgestellt, dass 
es ebenso an dem Aufbau und Abbau der 
Kreatinphosphorsiiure beteiligt ist.° Man 
konnte zunehmend sicherstellen, dass es 
hierbei mit den phosphorylierten Molekiilen 
reagiert und die Phosphorsiiuremolekiile mit 
ihnen austauscht, wobei also die Adenyl- 
pyrophosphorsiure zur Phosphorylierung, die 
Adenylsiiure zur Dephosphorylierung dient 
und das Adenylsiiuresystem selbst zwischen 
den verschiedenen Phosphorylierungsstufen 
hin und her pendelt. 

Vor 25 Jahren bereits fanden Harden und 
Young, dass bei der zellfreien alkoholischen 
Girung der Zucker zu Hexosediphosphat 
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system geschieht, in typischen Austansch. 
reaktionen. Dieser Reaktionstyp, der jp 
Heidelberg aufgefunden wurde,® und degsep 
stéchiometrische Formulierung zuerst von 
K. Lohmann bei der Aufspaltung yon 
Kreatinphosphorsiure sichergestellt wurde, 
ist weiterhin in wichtigen Versuchep 
aus dem Parnas’schen Institut noch jp 
anderen Fiillen  verifiziert worden,’ ferner 
auch von Dische von Euler und noch ander 
Forschern untersucht worden. 

Wenn ich jetzt auf den Abbau des 
Zuckers niiher eingehe, so gibt es bekannt- 
lich verschiedene biologische Spaltungswege, 
von denen zwei die wichtigsten sind, die 
Milchsiurebildung vor allem im Tierkérper, 
aber auch in manchen Bakterien, und die 
alkoholische Gérung in der Hefe und ip 
manchen Zellen der héheren Pflanzen. Diese 
Wege sind so nahe verwandt, dass jeder 
Fortschritt auf dem einen Gebiet einen 
solchen auf dem andern herbeigefiihrt hat. 


verestert und bald nachher wurde von Lange Zeit hielt man an der Ansicht fest, 
Harden und Robison die Hexosemono- der Abbauweg -ginge in beiden Fiillen iiber 
phosphorsiure aufgefunden, die Embden das Methylglyoxal, weil das fast ubiquitire 
dann auch aus dem Muskel gewann und Ferment Methylglyoxalase zugesetztes 
Lactacidogen nannte. Die Formen sind hier Methylglyoxa!l in Milchsiure hydratisiert. 
angefiihrt, Vor einigen Jahren fand K, Lohmann, 
C H20+ PO3 Hg (1) CH,OH | 
Re | HOCH | 
HOC HOC— — 
| | | HCcoH | 
HOCH HOC! | O 
| O | O HOCH 
HCOH HCOH | | 
| | | HCOH 
HC ——_—— HC - | | 
| HC- 
CH20- PO Hz (6) CH.2O+PO3 Hs | 
CH.O -PO3 Hg 
Fruktose 1 : 6 diphosphors. Fruktose 6-phosphors. Glukose 6-phosphors. 
( Harden- Young) (Neuberg) ( Robison ) 
neben dem  Neuberg-Ester, der durch dass die Methylglyoxalase als Coferment das 


Saurehydrolyse des Hexosediphosphats ent- 
steht. Der biologische Sinn der Veresterung 
wurde nun aber erst in den letzten Jahren 
klar, als sich zeigte, (1) dass der anaerobe 
Zerfall von den Hexosephosphorsiuren iiber 
eine Reihe phosphorylierter Zwischenpro- 
dukte weiterschreitet und (2), dass, wie 
gesagt, sowohl die Aufnahme des Phosphats 
von der Hexose wie auch die Abgabe von 
den phosphorylierten Intermediirprodukten 
durch Umesterung mit dem Adenylsiiure- 


4 K. Lohmann, Maturwiss., 1931, 19, 180; O. Meyer- 
hof, K. Lohmann u. K. Meyer, Biochem. Z., 193i, 


237, 437; K. Lohmann, Biochem. Z., 1931, 237, 445. 


5 O. Meyerhof u. K. Lohmann, Aiechem. Z., 
253, 431 ; K. Lohmann, Biochem. Z., 1934, 271, 264, 


1932, 


Glutathion bendétigt, das von Hopkins 
entdeckte, schwefelhaltige Tripeptid.® Ent- 
fernt man durch Dialyse das Glutathion aus 
dem Muskeiextrakt, erginzt ihn dann dureh 
Magnesium und Adenylpyrophosphat, 80 
geht die Milchsaurebildung aus Kohlehydrat 
unverandert, wahrend die aus Methylglyoxal 
unmoézlich geworden ist. Daraus geht 
bereits hervor, dass das Methylglyoxal nicht 
auf dem normalen Spaltungswege des Kohile- 
hydrats liegt. Noch jetzt wollen sich viele 


8 O. Meyerhof u. K. Lohmann, MVicurwiss., 1931, 19, 
575. 

7 J. K. Parnas, Ostern u. Mann, Biochem. Z., 1935, 
275, 74. 

8 K. Lohmann, Biochem. Z., 1932, 254, 332, 
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he Forscher mit dieser Tatsache nicht abfinden 
in und sehen in dem Weg iiber Methylglyoxal 
en mindestens noch einen zweiten biologischen 
on Abbauweg des Kohlehydrats. Ich méchte 
ba nur so viel feststellen, dass, bei Gegenwart 
le, des vollstindigen Enzym-und Coenzym- 
en systems, wie wir es im lebenden Muskel 
in haben. aber bei geeignetem Vorgehen auch 
er in einem wissrigen Extrakt, in keiner Phase 
m des Abbaus Methylglyoxal in einer Menge 
e5 
t- A. Fructosediphosphorsiaure 
e, b. 1 Glycerinaldehydphosphorsiaure 
lie + 1 Dioxyacetonphosphorsdure 
eT, C. 1 Phosphoglycerinsdure 
lie D. 1 Brenztraubensdure 
in |- 1 a-Glycerinphosphorsiure 
se entstelit, die sich irgendwie mit der Ge- 
er schwindigkeit der normalen Milchsaurebil- 
en dung vergleichen liesse, auch nicht in 
at. Abwesenheit von Glutathion. In diesem 
st, Fall kann es ja nicht weiter zu Milchs&iure 
yer umgelagert werden. Die langsame An- 
ire hiufung von Methylglyoxal unter anderen 
e8 Bedingungen erklart sich vielmehr durch 
rt. Sekundarreaktionen, auf die ich spater zu 
in, sprechen komme. 

Zunehmend wurde dagegen klar, dass 


Brenztraubensaure ein Zwischenprodukt der 
normalen Milchsiurebildung ist. Vor einer 
Reihe von Jahren hatte A. Hahn® in Miinchen 
Brenztranbensiure durch Semicarbazon im 
zerkleinerten Muskel abgefangen und dabei. 
allerdings falschlicherweise, angenommen, 
dass sie durch Oxydation der Milchsaure 
entstanden wire. Im Anschluss an 
Versuche des Englanders Case 
beobachteten wir, dass man aus Glykogen und 





Hexosediphosphat bei Sulfitzusatz zum 
™ Muskelextrakt weit iiber die Halfte des 
wad ganzen zerfailenen Kohlehydrats in Brenz- 
- traubensaiure statt in Milchsfiure verwandeln 
nt- kann! und fanden gleichzeitig als re- 
7 duziertes Dismutationsprodukt die a-Gly- 
. cerinphosphorséure und zwar die linksdre- 
be hende Komponente, die sich isolieren liess.” 
xal ( Brenztraubensiure) 
aht CH.2O+ PO; He» CH3 
| | + PO Hs 
cht HOC——_——_— C=0 
le- | 
ele HOCH COOH 

| O > + 
HCOH CH,OHU 
19, | 
HC —— Cc 
35, ( HOH 








| 
CH20-PO;H2 
(a-Glycerinphosphorsiure.) 


CH,0-PO3H, 
(Hexosediphosph. ) 
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Das stand in Analogie zu den dlteren Befun- 


den von Neuberg, sowie Connstein und 
Liidecke, die bei der Hefegarung mit Sulfit 
Acetaldehyd bezw. Brenztraubensiiure und 
Glycerin gefunden hatten. Gerade in dieser 
Zeit veréffentlichte Embden kurz vor seinem 
Tode (1933) sein inzwischen sehr bekannt 
gewordenes Schema der Milchsiurebildung, 
das sich eng mit unsern gleichzeitigen 
Arbeiten beriihrte. 


Embdensches Schema. 


= I] Glycerinaldehy dphosphorsigure 

+ 1 Dioxyacetonphosphorsiure 
= 1 a-Glycerinphosphorsdure 

+ 1 Phosphoglycerinsaure 
= 1 Brenztraubens. + 1 Phosphorsiure 
= 1] Milchsgjure 

+ 1 Triosephosphorsiure 
Embden hatte vor allem zwei Beobach- 
tungen gemacht, die ihn zur Aufstellung 
dieses Schemas veranlassten. Erstens, dass 
sich in einem mit Fluorid versetzten Muskel- 
brei aus Hexosediphosphat Phosphoglyce- 
rinsiure bildet, d.h. “Glycerinsiuremono- 
phosphorsfure” und ferner, dass sich die 
Phosphoglycerinsiure in der Muskulatur in 
Abwesenheit von Fluorid in Brenztrauben- 
siure und Phosphorséure aufspaltet. 


Oo 


CH,--O—P—-OH CHs 


OH 


CHOH —-~> C=O + H;PO, 


| 
COOH COOH 


Einige Jahre zuvor hatte Nilsson die Phos- 
phoglycerinsaure unter 4Abnlichen Um- 
stinden bei der MHefegirung _ isoliert.™ 
Schon 1928 war von K. Lohmann gefun- 
den, dass in Gegenwart von Fluorid sich das 
Glykogen nicht wie urspriinglich von Embden 
angenommen war, zur Hauptsache zu 
Hexosediphosphat verestert, sondern in 
einen Ester, der zwar in seiner Elemen- 
tarzusammensetzung Ahnlich war, namlich 
auf 6C2P besass, aber durch Saure viel 
schwerer zu hydrolysieren war. Die von K. 
Lohmann eingefiihrte Hydrolysenmethode 
(Abbildung 1), die Bestimmung des Zeitver- 
laufs der Abspaltung des Phosphats in n 





® A. Hahn, Z. Biol., 1929, 88, 516. 

10 Case, Biochem. J., 1932, 23, 753, 759. 

11 ©, Meyerhof u. D. McEachern, Biochem. Z., 1933 , 
269, 417. 

12 QO, Meyerhof, u. W. Kiessling, Biochem. Z., 1933, 
264, 40. 

13 G, Embden, Deuticke u. Kraft, A7in Ws., 1933, 213. 

14 R, Nilsson, 4ré. for Kemi, 1929, 10A, 121. 

15 K, Lohmann, Biochem. Z., 1933, 260, 241. 
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mgh Os CH; CH,OH CH; 
va f Cc = 0+ CHOH =2CHOH + H3PO0, 
COOH CH2+0-PO3H; COOH 
oy aber da nur die links drehende Komponente 
30+ reagiert, gilt das nur fiir die natiirliche 
a-Glycerinphosphorséiure. Bei der raceni- 
schen dagegen, wo niir eine Halfte reagiert, 
muss pro Mol Glycerinphosphorsaure nur | 
2st Mol Milchsfure entstehen. Das ist nun in 
9 der Tat bei Totalumsatz ganz genau de 
Fall, wie die Kurven der Abbildung 2 zeigen, 
20 30 
2) nym 
/ 
, ad | F ot 7) 
{ 
20 
s / 4 
M 
0 a a a ae a | === =o 
"0 90 mo > / Ta 
Hydrowse zeit in Min. & / 1 
Abb. 1. — 


Hydrolysekurven. Umwandlung der Harden-Young- 
schen Hexosediphosphorsiure in Froschmuskelex- 
trakt in Gegenwart von 0,01 n Fluorid bei 20° nach 
10,45,120 Minuten. 

Kurve 2 Anfangswert. 
5 mit Fluorid nach 10 Minuten. 
oe re 
 w» = » 120 Pe 
Die Umwandlung des Harden-Young Esters ist nach 45 
Minuten beendet. Der senkrechte Abstand der einzelnen 
korrigierten Nullwerte entspricht der Spontanveresterung 
des Extrakts. 
Salzsiure bei 100°, ist ein Ausserst wichtiges 
Hilfsmittel zur Untersuchung des Umsatzes 
der phosphorylierten Verbindungen gewor- 
den, vor allem auch zur Anffindung neuer, 
noch unbekannter Phosphorsaureester. Sie 
hat auch Embden den Weg zur Auffindung 
der Phosphoglvcerinsaéure gewiesen. Da die 
Phosphoglvcerinséure 1 Stufe héher oxydiert 
ist als die Hexosediphosphorsaure, so musste 
gleichzeitig ein reduziertes Produkt ent- 
stehen, wofiir Embden zutreffend die a- 
Glycerinphosphorséure annahm, die wir um 
diese Zeit, wie ihm unbekannt war, gerade 
isoliert hatten. Auch die anderen Reak- 
tionen liessen sich zur Hauptsache experi- 
mentell verifizieren, vor allem die Jetzte 
teaktion des Embden-Schemas zwischen 
Brenztraubensaure und a-Glycerinphosphor 
siure. Im Endeffekt miissen bei iiberschiiss- 
iger Brenztraubensaure pro Mol a-Glycerin 
phosphorsiure 2 Mol Milchséure auftreten 
nach der Gleichung, 


” 


& S 
— 
—— 























G 
0 30 90 8 
Zeit in Min. 
Abb. 2. 


Verlauf der Milchsgjurebildung in 10 ccm Extrakt 
mit natiirlicher und synthetischer a-Glycerinphos- 
phorsiure. 

Kurve O: Milchsdurebildung ohne Zusatz. 
Ausgezogene Linien Ia und Ib: Synthetische Glyce- 
rinphosphorsaure mit 11, 7 und 24 mg Glycerin. 
Gestrichelte Linien IIa und I[b: Natiirliche Glyce- 
rinphosphorsdure mit 5, 9 und 11, 9 mg Glycerin, 
(Im letzteren Falle entspricht die Differenz der Milch- 
saurebildung gegeniiber dem Leerwert genau dem Dop 
pelten des zugesetzten Glycerins. Bei der synthetischer 
Sdure stimmen Milchsgurebildung und _ Glyceringehalt 
iiberein.) 


Dass aber die hier vorliegende Reaktion nu 
eine Lilanzgleichung § darstellt und de 
Umsatz wirklich, wie Embden  annimnt, 
iiber eine Triosephosphorsaure fiihrt, zeig 
sich in Gegenwart von Fluorid. Fluori( 
unterbricht die Reaktionskette hinter de 
Phosphoglycerinsiure. Es hindert aber nici! 
die Dismutation zwischen Brenztraubensaut 
und a-Glycerinphosphorsiure. Infolgedess 
wird in Fluorid die a-Glycerinphosphorsau 





zu Phosphoglycerinsiure oxydiert unlé 
Aufnahme von 2 Sauerstoffatomen wi 
dafiir werden 2 Mol Brenztraubensaure 4 
Milchsaure. 





M. 


H 


o 


C 
| 
. 
| 
co 


Dies 
vol 

trau 
phot 
wied 
ps 
eerin 
in @i 


Di 
gerat 
ten | 
auf. 
zwei 
erste 
Isolie 
theor 
Zwis¢ 
teiis 
wite; 
ergab 
wie 
liertet 
Verbi: 
die e 
Abdsch 
das S 
rung z 
zu M 
geben. 


Ich 
haupts 
Zwisel 
Umsat 
Daduri 
das M 
auch ; 
Aufnal 
kniipft 
fiadet 
Wwiirdig, 
tionen. 
auf die 
gefunde 
Abbau 
am An 
phorsiu 
Ketosey 
ergeben 
den-Est 


__ 


SEL 


















MarcH 1936] CURRENT 






CH CH,OH CH; CooH 
l | 

9¢ =O + CHOH = 2CHOH + CHOH 

| | | | 

COOH CH.-0-PO;H, COOH  CH,+O+PO3;H, 


Dies erkliirt sich so, dass bei der Dismutation, 
yo. a-Glycerinphosphorsiure mit Brenz- 
traubensiiure Milchsiure und Triosephos- 
phorsa ure entstehen und die letztere dann 
wieder in Phosphoglycerinsaure und Glycerim- 
piosphorsiare dismutiert, die Phosphogly- 
eerinsiure aber dann durch Fluorid gleichsam 
in eine Falle gerat. 


Die Vorlegung = des Smbden-Schemas 
gerade im Augenblick unserer eigenen Arbei- 
ten iiber dieses Thema hat sehr anregend 
auf die weitere Arbeit gewirkt, wobei ich 
zwei Etappen unterscheiden michte. Die 
erste Etappe bestand in der Auffindung und 
Isolierung teils einzelner im Schema aus 
theoretischen Griinden schon  postuiierten 
Zwischenstufen, wie der Triosephosphorsaure, 
tells anderer dabei nicht vorausgesehener 
weiterer Intermediarprodukte. Hierbei 
ergaben sich auch héchst eigenartige Gleich- 
g>wichtsreaktionen, durch die die phosphory- 
lierten Zwischenprodukte mit einander in 
Verbindung stehen. Die zweite Etappe, 
die erst neuen Datums ist und jetzt zum 
Absehluss gebracht wurde, bestand darin, 
das Schema selbst einer bedeutenden Abanéde- 
rung zu unterziehen, um den raschen Abbau 
zu Milehsiure damit zutreffend wiederzu- 
geben. 


Ich beginne mit der ersten Etappe. Das 
hauptsichliche Mittel zur Isolierung der 
Zwischenstufen und Untersuchung _ ihres 


Umsatzes ist die Dialyse des Enzymextrakts. 
Dadurch wird das Adenylsiuresystem uné 
dis Magnesium entfernt und infolgedessen 
auch alle Reaktionen aufgehoben, die mit 
Aufnahme oder Abgabe von Phosphat ver- 
kniipft sind. Eine Reihe anderer Reaktionen 
fiadet aber noch statt und dies sind merk- 
wirdigerweise vor allem umkehrbare Reak- 
tionen. Schon friiher hatte K. Lohmann 
auf diese Weise eine umkehrbare Reaktion 
gefunden, die noch vor dem _ eigentlichen 
Abbau liegt, nimlich die Umwandiung der 
am Anfang vorgefiihrten Hexosemonophes- 
phorsiuren, der Aidosephosphorsdure und 
Ketosephosphorsiiure.® Es hatte sich 
ergeben, dass der natiirliche Robison-Emb- 
den-Ester, der in  Wirklichkeit nicht 


__ 


6 K. Lohmann, Biochem. Z., 1933, 262, 137. 
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reine Glukosemonophosphorsiaure ist, sondern 
aus zwei Teilen Glukose- und einem Teil 
Fruktosephosphorsiure besteht, ein Gleich- 
gewichtsester ist und dass sich, ausgehend 
von den reinen Verbindungen enzymatisch 
also ein Gleichgewicht herstellt. Diese Be- 
obacntung erkiirte, warum neben der Hexose- 
diphosphorsiure, die eine reine Fruktose- 
diphosphorsiure ist, zur Hauptsache Glu- 
kosemonophosphorsiure in den Enzymex- 
trakten vorhanden ist. Sobald nimlich eine 
Phosphorsauregruppe aus dem Diester enzy- 
matisch abgespalten wird, wandelt sich der 
Monoester in das Gleichgewichtsgemisch 
um. 


Die erste Abbaustufe, die man aus Hexose- 
diphosphorsiure im Enzymextrakt erreicht, 
ist die Dioxyacetonphosphorsaure. Diese 
Etappe war von Embden vor allem aus theore- 
tischen Erwigungen eingesetzt. Auch war 
damals schon die Glycerinaldehydphosphor- 
siure bekannt geworden, die H. O. L. Fischer 
synthetisiert hat und die enzymatisch 
Milchsiure bildet und mit Hefeextrakt zu 
Alkohol und Kohlensiiure vergiren kann.!” 
Auch andere Autoren hatten Hinweise auf 
die Triosephosphorsiiure gefunden. Die 
direkte Isolierung und Darstellung der Triose- 
phosphorsiiure gelang uns, als wir erkann- 
ten, dass die Hexosediphosphorsaure sich in 
dialysiertem Extrakt umwandelt in eine 
Verbindung, die durch schwaches Alkali bei 
Zimmertemperatur in Phosphorsiure und 
Milchséiure verseift wird. Dieselbe Reak- 
tion gab die Fischersche Glycerinaldehyd- 


phosphorsiiure. Tatsichlich war unsere 
Substanz, die von K. Lohmann isoliert 
werden konnte, das Isomere, namlich die 
Dioxyacetonphosphorsiure.® Das wurde 


zuerst dadurch bewiesen, dass sie mit Jod 
und Brom nicht  reagierte. Schliesslich 
wurde sie von Dr. Kiessling synthetisiert 
und damit die Identitit sichergestellt. Da 
die Substanz kein asymmetrisches C-Atom 
besitzt, so kann auch der synthetische Triose- 
ester zu 100°, vergiren. Im _ folgenden 
ist der chemische und der enzymatische 
Umsatz der beiden Triosephosphorsduren 
schematisch dargestelit. Merkwiirdiger- 
weise ist nun die Spaltung von Hexosedi- 
phosphorsaure in Dioxyacetonphosphat 
reversibel und bei dieser Reaktion ist genau 


17 H. O. L. Fischer u. E Baer, Ber. Chem. Ges., 1932, 
65, 337 u. 1040. 

18 OQ, Meyerhof u. K. Lohmann, Biochem. Z., 1934, 
271, 89; 1934, 2/3, 73; 1934, 273, 413; 1935, 275, 430. 
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CH; + PO,H; 
| 
CH.O-PO; He C=0O CH,O- PO3 Hy, 
| > | O Geweme  f 
HCOH C=O 
| O cf | 
CH20OH 
o H 
H Methylglyoxal 
3-Glycerinaldehyd phosphors. + +H20 Dicxyacetonphosphors. 
Milchsiure 
nas 
° ‘ . . 2 Mol 
~ Mol. ( H.O-} O3He C H2O+PO3 He 
| 
——- CHOH + CHOH <—- 
| | 
COOH CH.OH 
die Forderung des Massenwirkungsgesetzes 
erfiillt (Abbildung 3). 100 
-  ¢* (Diox.) 
K = 
ce (Hex.) 8 vy x 
Eiinstellung des Gleichgewichtes s iN 
100) 2 Triesephosph. + THexosediphosph, oY oor 
s i N 
g ww 
42- 10°? m argon Phosphat SW Ss 
< 75 3 50° 
$ S 
2 iS 20 20° 
by ® 7; Dooah - + aed 
iS ~~ iia 2 
2 50 — QO 4712 38 4 § 6 F'n 
ee | 
-4-------- -- Gleichgew. Abb. 4. 
25 —~. (209) Gleichgewicht (2-Triosephosphorsiure = 1 Hexose- 
~TerestNiphesphorsivn diphosphorsiure) bei wechselnder Gesamtkonzen- 
/ tration des gebundenen Phosphats. 
Ordinate: Triosephosphorsdure. 
15 30 Sen. 60 Abszisse : 10°* mol gebundenes Phosphat. 
Abb. 3. x —X—X Gleichgewichtseinstellung bei 69°. 


Ordinate : % Triosephosphorsiure. 

Abszisse : Zeit in Sekunden. 
Ferner ist dieses Gleichgewicht stark temper- 
aturabhingig und gehoreht genau der fiir 
ein temperaturabhingiges Gleichgewicht 
gtiltigen Isochorengleichung von van t’Hoff. 
Auf Abbildung 5 sehen Sie die Abhingig- 
keit des log K von der reziproken Tempera- 
tur. Nach der van t°Hoff’schen Gleichung 


dlog K = - =) berechnet sich daraus 
R12 


fiir die Spaltung eine negative Warmeténung 
von —12 000 g cal. ixperimentell haben 
wir diese Wirme gemessen und zu —14 000 
geal pro Mol gefunden. Es ist dies die erste 
messbare negative Wiirmeténung, die bei 
einer freiwilligen enzymatischen Spaltung 
aufgefunden ist. Ich kann mich aber nicht 
linger bei dieser interessanten Reaktion 


aufhalten und will nur noch sagen, dass sich 





















































O—O—O _ Gleichgewichtseinsiellung bei 20°. 
auch die synthetische Glycerinaldehydphos— 
phorsiiure enzymatisch in die Dioxyaceton- 
phosphorsiiure umwandelt.'® Nicht ganz 
sicher, aber wahrscheinlich liegt hier auch 
ein Gleichgewicht vor, das sehr zugunsten 
der Dioxyacetonphosphorsiure verschoben 
ist und in diesem Falle ist dann die Gleichung 
zu formulieren : 
Hexosediphosphat = 2 Dioxyacetonphosphat 
= 2 Glycerinaldehydphosphat. 
Eine zweite Reihe umkehrbarer Reaktionen 
tindet sich bei der schon vorher erdrterten, 
von Embden aufgefundenen Spaltung der 
Phosphoglycerinsiiure zu Brenztraubensaiure. 
Im dialysierten Muskelextrakt erhalt man 
19 ©, Meyerof u. W, Kiessling, Biochem. Z., 193%, 
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zwei weitere phosphorylierte Zwischenpro- 


dukte, die in der folgenden Gleichung aufge- 
fihrt sind, 








Ud a 


of -7° 
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Abhingigkeit der Gleichgewichtskonstanten K von 
der Temperatur. 


Ordinate : logy K. 


Abszisse: 1/T abs. (Die Messtemperaturen sind in °C. 
angegeben). 


I X—X=—xX Mittelwerte fiir eine Fermentver- 
diinnung '¢ und Esterphosphat 4-107? mol. 


II0—O—O  Dasselbe fiir Fermentverdiinnungen 


1/16 bis 1/32. 


111 A—A—A Dasselbe fiir Fermentverdiinnungen 
1/16 und 0-006 mol, MgCle. 


IV @ — @ — @ Fermentverdiinnungen 1/16 und 
maximal wirksame MgCl.—Konzentration (0-12 
bis 0-06 m). 


Die log K liegen auf parallelen Geraden in Uebereinstim- 
mung mit der van’t Hoff’schen Isochorengleichung (fiir 
konstante Wirmeténung der Reaktion). 


f-30 320 34%) =—360 38-0 
Abb. 5. 
(3) CH.O-PO;H. CH.OH CH; 
| H 
|7 
(2) CHOH Cc — C — O-PO.H: 
| \ | 
| O+PO3H; COOH + H,0 
(1) COOH COOH 
[ap — 14-5°] [ap + 24-3°] 
CHe CH; 
| 
S =— O-PO;H:2 + H.O —> = QO-+ H;PO, 
| | 
COOH COOH 
[ap _ 1-0°] 
nimlich die 2-Phosphoglycerinsiure und Sie konnten von Dr. Kiessling beide 


(lie (enol) Brenztraubensiurephosphorsaure 
(Phosphobrenztraubensiure). Bis dahin 
bestand keine Sicherheit iiber die Konstitu- 
tion der Phosphoglycerinsiure. Man nahm 
stillschweigend an, dass es sich hier um 
3-Phosphoglycerinsiiure handelt und das _ hat 
sich dann auch insoweit als zutreffend erwie- 
sen, als der Hauptteil der gewéhnlich iso- 
lierten Substanz 3-Phosphoglycerinsiure 
ist. Diese 2- und 3-Phosphoglycerinsiure 
unterscheiden sich aber durch ihre Loéslichkeit 
und vor allem durch ihre optische Drehung. 


isoliert und auch synthetisiert werden.” 
Die Phosphobrenztraubensiiure wurde von 
K. Lohmann als kristallisiertes Silber-Bari- 
umsalz isoliert und dann auch von Kiessling 
synthetisiert.2 Diese Verbindungen stehen 
mit einander in Zusammenhang durch weitere 
Gleichgewichtsreaktionen, die cine geringe 


20 W. Kiessling, Ber. Chem. Ges. 1935, 68, 243; 


O. Meyerhof u. W. Kiessling, Biochem. Z., 1935, 276, 
239. 

21 K, Lohmann u. O. Meyerhof, Biochem. Z., 1934, 
273, 6); W. Kiessling, Ber. Chem. Ges., 1935, 68, 597. 
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Abb. 6. 
Verteilung zwischen 3-Phosphoglycerinsiure, 


2-Phosphoglycerinsgure und Phosphobrenztraubensiure 
im Gleitchgewicht bei verscbiedener Temperatur. 
Die gestrichelte Fliche stellt den Anteil von 
2-Phosphoglycerinsijure dar, die dariiber befindliche 
Fliche denjenigen von 3-Phosphoglycerinsiure, die 
unten befindliche den Anteil von Phosphobrenztrau- 
Senstuce. Bas Verbahals Pussehehrosmrmmben gure 
2--Pnosphoglycerinsiure 
ist danach annihernd temperaturunabhingig. 
Abhiingigkeit von der Temperatur zeigen. 
Abb. 6 ist ein Diagramm, wie © sich 
die 3 Verbindungen verteilen. Jedes dieser 
Gleichgewichte, dasjenige zwischen 3-—Phos- 
phoglycerinsiureund 2-Phosphoglycerinsiure, 
sowie das zwischen 2—Phosphoglycerinsiure 
und Phosphobrenztraubensiiure kann man 
aber auch fiir sich beobachten. Man 
bekommt dann z.B. den auf Fig. 7 darges- 
tellten Zeitverlauf. Das _ letzte Stiick 
der Reaktionskette, die Aufspaltung der 
Phosphobrenztraubensiiure zu Brenztrauben- 
siiure + Phosphorsiiure ist nun eine typische 
Umesterungsreaktion. Die Phosphobrenz- 
traubensiiure wird in dialysiertem Enzymex- 
trakt nicht gespalten, sondern erst nach 
Zusatz von Adenylsiiure und dies beruht 
eben darauf, dass die Adenylsiiure sich dabei 
zu Adenylpyrophosphat umestert, ohne 
Abspaltung von anorganischem Phosphat. 
Diese Reaktion wurde im Institut von J. K. 
Parnas als Teil der von ihm entdeckten 
Umesterung der Phosphoglycerinsiure zu 
Kreatinphosphorsiure aufgefunden,” iibrig- 
ens unabhiingig davon auch in unserm 
Institut von H. Lehmann. Nun gibt es 
zwischen diesen beiden Reihen umkehrbarer 








22 J. K. Parnas, A7in. Ws., 1935, 1517. 
23 ©, Meyerhof u. H. Lehmann, Nasurwiss., 1935, 28, 
337. 
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Verlauf der Phosphobrenztraubensdurebiidung in der 
Restidsung des Tierkohlenadsorbats. 
oO-—0O--O I Bildung aus 2-Phosphoglycerinsgure, 
O--(--0O Iamit 2.107? n NaF, 
x—xX-—xX II Bildung aus 3-Phosp!oglycerinsgure, 
X--X--X [la mit 2X10°? n NaF. 
Die Fluoridhemmungen sind in diesem Fall noch unvoll- 
stiudiger und ergeven im wesentlichen nur Verlangsa 
mung der Geschwindigkeit der Einstellung. Intfolgedessen 
geht das Maximum im Falle von la in der Versuchszeit 
nicht zuriick wie das Maximum von J. Hier ist noch so 
viel Phosphoglyceromutase vorhanden, dass aus 2-Phos- 
phoglycerinsaiure und 3-Phosphoglycerinsdéure in 90 
Min, das vollstindige Gleichgewicht der 3 Komponenten 
entsteht. 


Reaktionen, die ich genannt habe, noch 
einen Uebergang, den wir in Gegenwart von 
Fluorid leicht realisieren koénnen. Die 
Reaktion niimlich: 2 Triosephosphorsiure 
- Phosphoglycerinsiiure + a-Glycerinphos- 
phorsiiure. 
Diese Reaktion hat sich bisher als nicht 
umkehrbar erwiesen. Sie geht aber auch 
ohne Aenderung des Phosphatbestandes 
einher und daher auch in der Tat noch bei 
stiirkster Verringerung des Adenylsaure- 
systems, aber vielleicht doch nicht bei 
volligem Fehlen aller Cofermentbestandteile, 
jedenfails nicht mehr in so lange ausdialy- 
sierten Extrakten wie die bisher beschrieben- 
en Reaktionen. Mdéglicherweise ist an dieset 
Reaktion nicht das Adenylsiiuresystem, 
sondern die davon verschiedene Fulersehe 
Cozymase beteiligt. Ich muss dies abet 
offen lassen, weil diese Frage noch nich 
vollstiindig geklirt ist. 

Nun komme ich zu der zweiten obel 
genannten Etappe unserer Arbeiten. Sich mit 
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dem bisherigen, d. h. mit dem Embden-Sche- 
ma, soweit es vorlag und den Modifikationen, 
die dureh die neu aufgefundenen Zwischen- 
reaktionen noétig wurden, noch nicht zu 
peruhigen, dazu gab die Erkenntnis Veran- 
lassung, dass einzelne Reaktionen, vor allem 
die zwischen Brenztraubensiiure und a- 
Glycerinphosphorsiure meist viel langsamer 
und mit sehlechterer Ausbeute abliefen als 
die Milchsiiurebildung aus Glykogen oder 
Hexosen. Wie Aubel und Simon in Paris 
zeigten.“4 kann man ein Acetonpulver aus 
Muskulatur herstellen, das noch aus Glykogen 
Milchsiiure hildet, aber nicht mehr in dem 
System Brenztraubensaure +  a-Glycerin- 
phosphorsiiure. Das war natiirlich ein ernster 
Einwand. Von den echten Zwischenreak- 
tionen Muss man verlangen, dass sie unter 
gleichen Umstanden mindestens so gut und 
mit mindestens derselben Geschwindigkeit vor 
sich gehen. wie die Gesamtreaktion. Wenn 
dies nicht der Fall ist und sogar ein einzelnes 
Teilglied unter Umstiinden ausfallt, so kann 
man sicher sein, dass etwas noch nicht in 
Ordnung ist. Die Beobachtung von Aubel 
und Simon ist zutreffend. Man kann be- 
sonders leicht dureh Fallung nicht der 
Muskulatur selbst, wie die Autoren es taten, 
sondern durch Fallen des Muskelextrakts 
mit Aceton, ein Pulver herstellen, dessen 
wissriger Auszug Glykogen und, in Ver- 
bindung mit einem Hefeaktivator, den ich 
friiher angab, auch Glukose in Milchsaure 
umwandelt, aber nicht mehr mit a-Glycerin- 
phosphorsiure die Brenztraubensaure. Die 
franzisischen Forscher wollten in ihrer 
Beobachtung den Beweis erkennen, dass 
hier die Spaltung tiber Methylglyoxal ginge. 
Das Methy!glyoxal, das man unter solchen 
Umstanden finden kann, riihrt jedoch von 
dem spontanen Zerfall der Dioxyaceton- 
phosphorsiiure her. Dieser Zerfall geschieht 
auch in Abwesenheit des Ferments: er 
ist also nicht enzymatisch, in den wenigen 
Minuten aber, die in ungeschidigten Fer- 
mentextrakten fiir die maximale Milchsaure- 
bildung ausreichend sind und in denen das 
zugesetzte Kohlehydrat verbraucht wird, 
entsteht iiberhaupt keine messbare Menge 
Methylglyoxal, auch dann nicht, wenn 
Glutathion abwesend ist. Des Ratsels Lé- 
sung fiir diesen negativen Befund der 
franzisischen Autoren ist vielmehr eine ganz 
andere.2>  Tatsichlich ist niaimlich die 





24 E. Aubel u. E. Simon. C. R. Sve. Piol., 1934, 114, 
905 : 115, 373, 1178. 
*’ O. Meyerhof, u. W. Kiessling, Biochem. Z., 1935, 
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a-Glycerinphosphorsaure nicht die phospho- 
rylierte Zwischenstufe, die hauptsichlich die 
Brenztraubensiure zu Milchsiure reduziert, 
sondern vielmehr die Triosephosphorsiure 
und schematisch lautet die letzte Reaktion 


Triosephosphorsgure 
+ Brenztraubensaure 


Phosphoglycerinsaure 
+ Milchsgure. 


Diese Reaktion kann direkt zwischen der 
Dioxyacetonphosphorsiure, die im Gleichge- 
wicht aus Hexosediphosphorsiure entsteht, 
und der Brenztraubensiure ablaufen. Eine 
entsprechende Reaktion, nimlich Milchsiure- 
bildung aus Brenztraubensaure in Gegenwart 
von Hexosediphosphat und Fluorid, ist von 
Dische im hamolysierten Blut beobachtet 
worden.”* Rascher geht aber diese in der 
Gleichung wiedergegebene Reaktion, wenn 
man von Glykogen oder von Glukose in 
Gegenwart des schon erwihnten Hefeakti- 
vators ausgeht. Diese werden dann zuniichst 
verestert und es bildet sich ein Produkt, das 
ich als primares Veresterungsprodukt be- 
zeicline und das man als eine Hexosediphos- 
phorsdure in status nascens oder auch als 
ein Radikal auffassen kann. Dieses zerfillt 
viel rascher als die AHarden-Youngsche 
Diphosphorsaure, die eine Art Stabilisierungs- 
produkt vorstellt. Nun, sowohl mit 
Hexosediphosphat wie auch mit Glykogen 
oder Glukose reduziert sich in Fluorid 
Brenztraubensaure zu Milchsiure, wobei das 
frisch veresterte Kohlehydrat auf dem Wege 
iiber Triosephosphorsiure zu Phosphoglyce- 
rinsiure oxydiert wird. Das Fluorid fangt 
gleichsam die Phosphoglycerinsiure ab und 
der Vorgang bleibt stehen, entweder wenn 
die ganze zugesetzte Brenztraubensaiure zu 
Milchsaiure geworden ist oder im Falle von 
Glykogen oder Glukose das ganze anorgan- 
ische Phosphat zu Phosphoglycerinsdure 
verestert ist. Einen Eindruck von den 
vergleichsweisen Geschwindigkeiten der 
Reaktion haben Sie auf den Kurven (Fig, 8). 
Hier ist die normale Milchsiurebildung 
aus Glykogen  beziehungsweise Glukose 
ohne Fluorid verglichen mit der Milchsaurehil- 
dung aus Brenztraubensdure mit Fluorid und 
zwar auch in Gegenwart von Glykogen bezie- 
hungsweise Glukose. Der Pfeil oben links 
gibt die Menge am Anfang zugesetzter Brenz- 
traubensiure beziehungsweise anorganischen 
Phosphats an. Wie genau der Umsatz 
stéchiometrisch verlauft, zeigt das folgende 
Bild (Fig. 9) und zwar ist hier die 
Reduktion der Brenztraubensaiure zu 


26 Z, Dische, Biochem. Z., 1935, 230, 248. 
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Vergleich der spontanen Milchsiurebildung aus 
Kohienhydrat mit der Milchsgjurebildung aus Brenz- 
traubensiure in Gegenwart von Fluorid und Kohlen- 
hydrat. 

Umsitze pro 1 ccm frischem Kaninchenmuskelextrakt. 
Ausgezogene Kurven: Milchsdurebildung. Gestrichelte 
Kurven : Verbrauch des anorganischen Phosphats. 

I+—-+ ohne Fluorid. Milchsaurebildung aus 3, 6 mg 
Glukose und Hexokinase. 

II O—O Milchsdurebildung aus 3, 6 mg Glykogen, 
ohne Hexokinase (ohne Glykogen ist die Milch- 
siurebildung Null und nicht eingezeichnet). 

III X—X und IIIa X---X Milchsdurebildung und 
Phosphatveresterung mit 3-10°? NaF, Brenz- 
traubensiure und Glukose (Anfangsgehalt von 
Brenztraubensgure und Phosphat 22-5 x 1076 
moi). 

Iv O-O, iva O---0 ebenso. Brenztraubensiure und 
Glykogen. Man sieht, dass mit Glykogen zusatz- 
liche P-Veresterung stattfindet. 


Milehsiure in Gegenwart von Glukose vorge- 
nommen, wobei sich die Glukose also mit 
Phosphat verestert und zu Phosphoglycerin- 


siure wird. <Aufgezeichnet ist Milchséiure- 
bildung, Brenztraubensiureschwund, Ver- 
brauch von anorganischem Phosphat und 
Bildung von Phosphoglycerinsiure. Alles 
ist genau iiquivalent, entsprechend der 


Gleichung : 
Glukose+2 Phosphat 
+2 Brenztraubensdure 
Auf <Abbildung 10 ist nun 

einem Muskelextrakt, der zur 

siurebildung aus Brenztraubensiure und 
a-Gyleerinphosphorsiure befiaihigt ist, die 

Geschwindigkeit dieser Milchsiurebildung 

verglichen mit derjenigen, die sich bei 

gleichzeitiger Oxydation des Veresterungs- 
produkts zu Phosphoglycerinsiure ergibt. 

Die erstere ist ausserordentlich viel kleiner. 

Stellt man denselben Versuch an mit einem 

Extrakt aus Acetonpulver, so ist iiberhaupt 

die Geschwindigkeit dieser Reaktion mit 


2 Phosphoglycerinsiure 

-++2 Milchsiure 

auch in 
Milch- 


a-Glycerinphosphorsiure nahezu Null, dage- 
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Kohlehydratumsatz in fluoridversetztem Extrakt aus 
Acetonpluver. 

40 mg Pulver, Zusatz von Glukose und Brenztrauben- 
siure (die Pfeile links geben den Anfangsgehalt von 
Benztraubensgure und anorganischem Phosphat an.) Um 
satz in 10°° mol. 

Milchsdurebildung. 
Il X —X Brenztraubensiureabnahme. 
1110-0 Bildung von schwer hydrolysierbarem Ester. 
IV O--O Abnahme des anorganischen Phosphats. 
+—-+ Milchsdurebildung mit Brenztraubensigure 
ohne Glukose. 


die der anderen Reaktion 


T came 


sen ganz un- 


verindert, Tatsaichlich sind die iibrigen 
Kurven, mit einem solchen Extrakt aus 


Acetonpulver angestellt. In diesem Fall ist die 

feaktionsgeschwindigkeit bis nahe zum 
Verbrauch der Brenztrauhensiure oder des 
vorhandenen Phosphats immer _ grésser 
als die spontane Milchsiurebildung und das 
gilt nach unsern’ Versuchen bei allen 
beliebigen Fermentextrakten und __ unter 
allen Versuchsbedingungen. Daraus miissen 
wir folgern, dass dieses auch die Reaktion ist, 
die letzten Endes fiir die rasche Milchsaure- 
bildung verantwortlich ist. 

Ehe ich nun das Schema fiir die Milchsaure- 
hildung entwerfe, wie es sich aus allen 
Reaktionen ergibt, méchte ich kurz anf die 
analogen Zwischenglieder der alkoholische 
Girung eingehen, wobei ich mich allerdings 
auf einige wesentliche Punkte beschranken 
will. 

Zwei Eigentiimlichkeiten der alkoholischet 
Girung, die sich ebenso, wenn auch nicht 
ganz so ausgesprochen, bei der enzymatischel 
Milchsa&urebildung wiederfinden, seien 2 
nichst erwahnt : 
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Milchsijurebildung und Phosphatveresterung beim 
Umsatz von Brenztraubensijure und Phosphobrenz- 
traubensiure in Gegenwart von NaF. Pro ccm frischen 
Kaninchenmuskelextrakts. Ausgezogene Linien: Milch- 
sjurebildung. Gestrichelte Linien: P-—Veresterung. 
Die Pfeile links geben den Anfangsgehalt von Brenz- 
traubensiure, Phosphobrenztraubensiure und anorga- 
nischem Phosphat an. 

I +—+ Milchsdurebildung aus Brenztraubensdure al- 
lein. 

II O—O und Ila O— — —O Milchsgurebildung und 
P-Veresterung mit  Brenztraubensaure und 
Glukose (Der Umsatz fallt schon nach 5 Minuten 
ab wegen fast vollstandiger Veresterung des 
praformierten Phosphats). 


NIQ-O aus Brenztraubensiure und a-Glycerin- 
phosphorsdure. 
IV X— x und IVa X———-X Miichsiurebildung und 


Phosphatveresterung aus Phosphobrenztrauben- 
siure und Giukose (hier wird voriibergehend 
anorganisches Phosphat abgespalten). 


erstens die sogenannte Induktions- und 
Angirungsperiode und dann die Harden- 
Young’schen Gleichungen. Die  zellfreie 
Girung setzt nach Zuckerzusatz niemals 
unmittelbar ein, es vergeht eine gewisse 
Induktionsperiode, bis die sogenannte 
Angirung beginnt und auch diese Angiarung 
zeigt noch keine konstante Geschwindigkeit, 
sondern steigt langsam bis zum Maximum. 
Die maximale Geschwindigkeit hilt dann so 
lange an, bis alles anorganische Phosphat 
verestert ist. Diese Phosphatveresterung 


findet aber ihren Ausdruck in der 1. Harden- 
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Young’schen Gédrungsgleichung. Wahrend 
der raschen Periode der Girung verestert 
sich, gleichzeitig mit der Vergirung eines 
Zuckermolekiils ein zweites zu Hexosediphos- 
phat evtl. ein Teil zu Hexosemonophosphat, 
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Umsatz von 2 mg Glukose durch Muskelextrakt mit 

Hexokinase. 

*—-- Milchsjurebildung | mit vermehrter 

X—X Phosphatveresterung) phatmenge. 
(Gehalt: 0,736 mg P2O; adyuivalent 0,942 mz Zucker. 
Die vertikalen gestrichelten Linien entsprechen dem 
Umsatz der im ganzen vorhandennen 2 mg Glukose. ) 

O---O Milchsgurebildung ) ohne Phosphat- 

-+----+ Phosphatveresterung )  zusatz. 
(Préformierter Gehalt: P2U; 0,356 mg, entsprechend 
0,546 mg Zucker.) 

P mit ausgezogenem Strich->Phosphatgehalt des 1. 


Phos- 


Versuchs. 
Po- - -—> gestrichelt, Phosphatgehalt des 2. Ver- 
suchs. 
wobei das anorganische Phosphat _ ver- 


schwindet. Dieses Hexosediphosphat wird 
erst dann im Anschluss daran, nach Verbrauch 
alles anorganischen Phosphats, langsam 
selbst vergoren. Induktions- und Angiérungs- 
periode hingen nun mit der Bildung von 2 
Intermediirprodukten zusammen, durch 
deren vorherige Zugabe man sie abkiirzen, 
beziehungsweise ganz beseitigen kann, 
namlich einerseits Hexosediphosphat, 
andererseits Acetaldehyd. Gibt man beide 
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gleichzeitig von vornherein hinzu, so_ erhilt 
man fast sofort die maximale Garge- 
schwindigkeit. In weniger ausgesprochener 
Weise ist dies auch bei der Milchsaurebildung 
im Muskelextrakt der Fall. In diesem Falle 


kann man (nach einer Beobachtung von 
Lipmann)?? die Induktionsperiode durch 
Brenztraubensaure beseitigen. Ferner 


erweist sich auch bei der Milchsaurebildung 
aus Glukose, die Harden- Young’sche Giarungs- 
gleichung als giiltig, nimlich in der ersten 
raschen Periode werden neben der Bildung 
von 2 Mol Milchsiure 2 Mol Phosphat zu 
Hexosephosphorsiure verestert?®. (Abbildung 


11). 
Die genannten Eigentiimlichkeiten nebst 
anderen werden nun durch das unten- 


stehende Schema der alkoholischen Girung 
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nun Hexosediphosphat und Glukose zugegen 
sind, so reagieren sie zunichst nach der 
Gleichung a, unter weiterer Veresterung der 
Glukose iiber die Triosephosphorséiure zy 
Phosphoglycerinsiure und a-Glycerin- 
phosphorsiure. Bei der Girung tritt die 
a-Glycerinphosphorsiure nicht in Reaktion, 
sondern wird durch die Phosphatase zy 
Glycerin und Phosphorsiure aufgespalten. 
Die Phosphoglvcerinsiure aber lagert sich 
nach den geschilderten Reaktionen zu Phos- 
phobrenztraubensiure um. Aus _— dieser 
entsteht Brenztraubensiiure und aus dieser 
Acetaldehyd und Kohlensiure und mit der 
Biidung des Acetaldehyds ist die Angirungs- 
periode zuende und es beginnt der stationiire 
Zustand. 

Hier, bei dem Zerfall der Phosphobrenz- 


Erganztes neues Garungss:hema (1935). 


1 m Glucose 
!- 1 m Hexosediph. 
+ 2 HsPO,4 


(a) 


Angiarung 


_—_- 


“+ 


| | 








Stationir 


E m Dioxyacetonph, > 


4 m Glycerin- 2 m a-Glycerin-ph 
aldehydph. + 2m Phospio-glycerins 


—_— 9 


(4) 2 m 3-Phospho-glycerins, 2m 2-Phospho-glycerins. => 2 m Phospho-brenztr. + 2 H20 


2m Phospho-brenztr. + 1m Glucose —> 1 m Hexose-diph. + 2 m Brenztraubens. 


2 CO. 2m Acetaldehyd 





1 m Glucose 
+ 2 Ii3PO, 


(d) Hexose-diph. Katal. 1 
+ 2m Acetaldehyd., 


verstiindlich. Jede der angefiihrten Reak- 
tionen lisst sich fiir sich nachweisen 
und verliuft dann unter gleichen Umstianden 
mit derselben oder héheren Geschwindigkeit 
wie die ganze Girung. Zuniichst sieht man 
die Trennung der Angirungsperiode vom 
stationiren Zustand, wobei die Angirungs- 
periode bis zur Bildung von Acetaldehyd 


fiihrt. lier ist zur Auslésung, d.h. zur 
Aufhebung der Induktionsperiode etwas 


Hexosediphosphat als vorgebildet eingesetzt. 
Man kann das in dem Schema vermeiden 
und, wie von Parnas vorgeschlagen ist, noch 
eine Gleichung an die Spitze stellen, die zur 
fiihrt, 


Bildung von Hexosediphosphat 
nimlich den Umsatz von Glukose mit 
Adenylpyrophosphat. Wie Dr. Lohmann 


schon friiher gezeigt hat und wie neue Versuche 
noch exakter ergeben, kann Adenylpyro- 
phosphat das fHexosediphosphat bei der 
Angirung quantitativ ersetzen, eben dadureh, 
dass es sich mit Glukose umestert. Wenn 


27 F. Lipmann, Aiochem. Z., 1935, 276, 234. 
28 O, Meyerhof, Biochem. Z., 1927, 133, 176. 


come 


prim. Verester.- 2m Plepie 

pro.ukt ——> glyerinvdure 
+ 2 m Acetaldehyd + 2 m Alcodo!) 
traubensiiure, findet noch eine eigenartige 
Umesterungsreaktion statt, die ich bisher 
noch nicht erwihnt habe und die tatsidchlich 
fiir die Geschwindigkeit der Zuckergirung 
entscheidend ist. Die Phosphobrenztrau- 
bensiure wird nimlich in Gegenwart von 
Zucker ausserordentlich viel rascher aufge- 
spalten alsohne diesen und zwar dadureh, 
dass das Phosphat auf den Zucker umgeestett 
wird.2® Bei dieser Umesterung  entsteht 
neben der freien Brenztraubensiure Her- 
osediphosphat. Diese rasche Umesterung 
geht nun ihrerseits iiber das Adenylséure 
system vor sich, indem sich zunichst de 
Phospbobrenztraubensiure mit Adenylsiure 
zu Adenylpyrophosphat und Brenztrauber- 
siure und dann das Adenylpyrophosphat 
mit Hexose zu Hexosediphosphat und Adenyl- 
siure umsetzt. Das Adenylsiuresystel 
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wirkt also iibera!l wie ein Katalysator, indem 
es einen dauernden Kreislauf  vollfiihtt. 
Diese hier aufgefiihrte Reaktion ¢ lisst sie 


29 ©. Meyerhof u, W. Kiessling, Biochem. Z., V9, 
281, 249. 
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fiir sich studieren, wenn man Phosphobrenz- 
traubensiiure in Gegenwart von Zucker 
veraiiren lasst unter Zusatz von Jodessigsaéure. 
Die Jodessigsiure verhindert die Oxydo- 
reduktion der Triosephosphorsaure, infol- 
gedessen schreitet die Reaktion der Glukose 
nur bis zum Hexosediphosphat bezichungs- 
weise bis zum Triosephosphat fort, wihrend 
auf der andern Seite die freiwerdende Brenz- 
traubensiiure bis zu Acetaldehyd und Kohlen- 
siure gespalten wird. Wenn wir aber den 
Hefeextrakt, der mit denselben Stoffen 
versetzt ist, nicht mit Jodessigsiure, sondern 
mit Fluorid vergiften, so schreitet die 
Reaktion weiter fort und nunmehr spielt 
sich auch noch die Gieichung d ab. Sobald 
Acetaldehyd entstanden ist, reagiert dieser 
mit einem weiteren Zuckermolekiil, das sich 
neu verestert und von ihm zu Phosphogly- 
cerinsizre oxydiert wird, wobei er selbst zu 
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erfiillt ist, dass alle Reaktionen im stationdren 
Zustand mindestens ebenso rasch ablaufen 
wie die Gesamtreaktion. Das Schema ist 
auch dadurch mit dem Garungsschema eng 
verwandt, dass es genau dieselben Inter- 
mediirprodukte bis auf den Acetaldehyd 


enthalt. Dabei stellt die Brenztraubensaure 
das biologische Aequivalent des Acetaldehyds 
dar und die Milehsiure das biologische 
Aequivalent des Alkohols. Im Falle der 
Milchsaiurebildung setzt der _ stationire 


Zustand ein, wenn Brenztraubensiure gebil- 
det ist, die in entsprechender Weise mit dem 
Veresterungsprodukt der Hexosen reagiert 
und dieses zu Phosphoglycerinsaure oxydiert, 
wobei sie zu Milchsiure reduziert wird. Da 
jetzt aie Angirungsperiode durch Brenz- 
traubensaiure aufgehoben wird, se sind die 
[nitialreaktionen zuende, sobald Brenztrau- 
bensiiure entstanden ist. 


Schema des Hauptweges der Milchstiurebildung. 


2 mol. Hexose ~- 2 mol. Adenylpy:ophosphat = 


—- 


2 mol. 3-Phosphoglycerinsdure => 
A 





Sdure > 2 


2 mol. Hexosediphosphat + 2 moi. Adenylsadure 


2 mol. a-Glycerinphosphat 


2 mol. Herosediphospiat = 4 mol Dioxyacetonphosphat (= 4 mol. Glycerinaldehydphosphat) 
\ 


“4 
2 mol. Phosphoglycerinsdure 


2 mof. 2-Phosphoglycerinsdure = 2 mol. Phosphobrenztraubensd ure 


1 mol. Hexose + 2 mol. Phesphobrenztraub:nsdiure —> 1 mol. Hexosediphosphat +- 2 mol. Brenztraubensdure 


1 mol. Hexose -+ 2 mol. Brenztraubensdure + 2 mol. Phosphat -> primares Veresterungsprodukt + 2 mol. Brenztrauben- 
mol. Triosephosphat +- 2 mol. Breaztraubensdure > 2 mol. Piospioglycerinséure + 2 mol. Milchsaure 













or 


a 1 mol. Hexosediphosphat + 2 mol. 
—> 2 mol. Phosphoglycerinsdure 4- 2 mol. Milchsadure 


Alkohol reduziert wird. Hierbei kommt es 
auch zu intermediirer Bildung von Triose- 
phosphorsiiure, die aber nicht noch einmal 
besonders aufgefiihrt ist. Bei dieser Reak- 
tion d entsteht also wieder Phosphoglycerin- 
sure, die dann nach b wieder in Reaktion 
tritt, was so lange geht, bis der ganze Zucker 
verbraucht ist. Zum Ablauf der Reaktion 
ist eine Spur Hexosediphosphat erforderlich 
und dies wird, wie man sieht, wenn es nicht 
schon vorgegeben ist, dauernd durch die 
Reaktion ¢ nachgebildet. Man sieht ferner, 
dass hier als Endprodukt neben 2 Mol 
Kohlensiiure und 2 Mol Alkohol 1 Mol fexo- 
sediphosphat entsteht, wie es die Harden- 
Young’sche Gleichung vorsechreibt. — 

Ein ganz entsprechendes Schema kann 
man nun auch fiir die Milchsiurebildung 
aufstellen, wobei ebenfalls das Postulat 


srenztraubensaure —» 2 mol. Dioxyacetunphosphat + 2 


mol. bBrenztraubensaure 


Die Reaktionen des Embden-Schema 
gehéren danach in die Initialperiode. Ich habe 
hier noch die Bildung der Hexosediphosphor- 
siure durch die Umesterung von Hexose mit 
Adenylpyrophosphat als die Primarreaktion 
eingesetzt, weil man tatsachlich nachweisen 
kann, dass die Hexosediphosphorséure im 
Muskelextrakt auf diesem Wege entsteht, 
wobei dann die Adenylsiure bei dem Zerfall 
der Phosphobrenztraubensaure wieder anor- 
ganisches Phosphat aufnimmt. Vom,Hexo- 
sediphosphat an folgen nun dieselben Zwi- 
schenreaktionen wie bei der Gairung bis zur 
Brenztraubensdure, dann aber dindert es sich, 
weil der carboxylatische Zerfall in Kohlen- 
siure und <Acetaldehyd fehlt. Die Brenz- 
traubensaure tritt vielmehr direkt, wie ich 
es geschildert habe, mit dem Veresterungs- 
produkt der Hexose in Reaktion (Hexose= 
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beziehungsweise _ ver- 
girbarer Zucker.) Uebrigens kann, wie ich 
erwihnte, die Brenztraubensiure auch 
verhiltnismissig leicht mit Hexosediphos- 
phat selbst, beziehungsweise der daraus 
entstehenden Dioxyacetonphosphorsadure 
zu Milchsiure und Phosphoglycerinsiure 
reagieren. Diese Reaktion habe ich hier 
als (5a) aufgefiihrt. Die analoge Reaktion 
fehlt bei der Girung. Andererseits kommt 
es auch bei der Milchsiurebildung zur An- 
hiufung von Hexosediphosphat. Das hat 
dieselbe Ursache wie dort, namlich erfolgt 
aus der Umesterung der Phosphobrenz- 
trauhensiure mit Hexose nach der Gleichung 
(4). Die Weiterreaktion der Glycerinphos- 
phorsiure mit Brenztraubensiure ist 
nicht extra aufgefiihrt. Wie ich eingangs 
geschildert habe, geht sie relativ langsam, 
aber gerade die Méglichkeit, dass auf diese 
Weise ebenfalls Brenztraubensiure umgesetzt 
werden kann und ferner die andere, dass 
auch die Hexosediphosphorsaure selbst mit 
Brenztraubensiiure in Reaktion tritt, sind 
zweifellos die Ursache, dass die enzymatische 
Milchsaiurebildung nicht so scharf in verschie- 
dene Perioden zerlegt werden kann wie die 
entsprechenden Giirungsreaktionen, wo der 
eigentiimliche Girverlauf im Hefepressaft 
schon vor 30 Jahren die Anfmerksamkeit 
der Forsecher erregt hat. 

Natiirlich wollen wir aus diesen Studien 
im Enzymextrakt auch etwas iiber den 
Chemismus der Zelle erfahren, wenn auch 
die Reaktionen von dem Zusammenhang 
mit der Muskelfunktion vollstandig gelést 
sind. Tatsichlich kann man aus diesen 
Studien gewisse Schliisse auf die Reihenfolge 
der Reaktionen im lebenden Muskel ziehen. 
So konnte K. Lohmann schon vor einigen 
Jahren, aufgrund des Befundes, dass die 
Kreatinphosphorsaure nur aufgespalten wird, 
wenn sie sich mit Adenylsiure zu Adenylpyro- 
phosphat umestern kann, den Schluss ziehen, 
dass die Aufspaltung des Adenylpyrophos- 
phats bei der Muskelkontraktion der Spal- 
tung der Kreatinphosphorsaure vorhergehen 
muss.*° 

Wenn wir nun auch durch diese Schluss- 
folgerung und ebenso auch durch die andern 
chemischen Befunde noch keinerlei brauch- 
bare Vorstellung gewonnen haben, wie sie 
mit dem Mechanismus der Muskelkontrak- 
tion verkniipft sind, so kénnen wir immerhin 
die energetische Seite dieser chemischen 
Reaktionen studieren, da sie ja die Energie 
tiir die Muskelkontraktion liefern und letz- 


Glykogenaquivalent 


89 K, Lohmann, Vasurwiss., 1934, 22, 409. 
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ten Endes daher auch der Warmebildung 
des titigen Muskels zugrunde liegen. Als 
Beispiel méchte ich nur auf einen Punkt 
hinweisen. Nach den genauesten Wirme. 
analysen von Dr. Hartree, dem Mitarbeiter 
Professor Hills, gibt es nach Ablauf der 
eigentlichen Kontraktionswirme  (initiale 
Wirmebildung) in Stickstoff eine kurz 
negative Warmephase, also eine Abkiihlung 
vor dem Neuanstieg der Wirme, der soge- 
nannten anaeroben  Restitutionswirme” 
Schon lange beziehen wir diese anaerobe 
Restitutionswirme auf die nachtrigliche 
Milchsiurebildung, d.h. genauer auf den 
Ueber schuss der Wiirme, der bei der nachtrig- 
liche Milchsiurebildung tiber die negative 
Wirme der damit gekoppelten endothermen 
Synthese der Kreatinphosphorsaure auftritt. 
Ein Teil dieser gekoppelten Reaktion wi- 
schen Milchséiurebildung und Kreatinphos- 
phorsiuresynthese ist aber die von Parnas 
entdeckte Umesterung der Phosphobrenz- 
traubensiure mit Kreatin, wobei Kreatin- 
phosphorsiure und freie Brenztraubensiure 
entstehen. Tatsachlich hat nun diese Reak- 
tion, wie ich gefunden habe,” eine messbare 
negative Wirmeténung von —3,000 g cal pro 
Mol, weil namlich die Spaltung der  Pbos- 
phobrenztraubensaure pro Mol etwa_ 8,000 
g cal, die Spaltung der Kreatinphosphorsiure 
aber etwas tber 11,000 g cal Warme liefert. 
Trotzdem aber lauft, wie Sie sehen, auch 
diese endotherme Reaktion freiwillig ab. 
Diese negative Warme ist gerade so viel, 
wie sie aufgrund der zu _ berechnenden 
Umsatzgréssen fiir die negative Wiarmephase 
des Muskels nétig ist. Nun ist es trotzdem 
nicht zwingend, dass diese Reaktion fiir 
die negative Wiarmephase verantwortlieh 
ist, aber man sieht, dass uns wenigstens die 
energetische Seite der hier in Frage stehenden 
Reaktionen schon etwas zur Deutung de 
Wirmeverlaufs im lebenden Muske! zu sagen 
gestattet. Indessen fiihrt dieses auf ep 
neues Thema, wie die geschilderten einzeloe 
Intermediarreaktionen der Milchsaurebilduy 
mit den anderen Tatigkeitsreaktionen ver 
bunden sind. Ich zweifle nicht, dass die 
neuen Ejinsichten in den feineren Verlat 
der Kohlehydratspaltung, die wir in de 
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letzten Jahren gewonnen haben, nicht nv 
enzymchemisch interessant sind sondern auth 
fiir die Physiologie des Muskels und vielleielt 
auch die Stoffwechsel-Pathologie von Bedet 
tung sein werden. 


i 


1 Hartree, //. of Physiol., 1933, 77, 104. 
32 ©, Meyerhof uy. W, Schulz, Biochem. Z., 1935, 2%, 
292. 


between 
of sunn 
that ma 
hoted t] 
exerciser 
bility t¢ 
in the e% 









ge- 

e3 

obe 

che 

den 

rag- 

tive 

men 

ritt. 

LWi- 

hos- 
ras 
enz- 
atin: 
Aure 
eak- 
bare 
| pro 
> Los- 
5,000 
sure 
efert. 
auch 
+ ab. 
viel, 
nden 
phase 
zden 
n fiir 
rtlich 
1s die 
enden 
g des 
gaged 
f e 
zelnen 
ildung 
n ver 
ss dit 
Terlaui 
n deo 
ht nw 





1 auch 
plleich! 
Bede: 


35, 38, 


MarcH 1936] 





The Nutritive Value of Soya Bean Oil Cake 
Protein. 

THE nutritive values of the proteins of three 
important feeding stuffs, viz , soya bean cake, 
linseed cake and corn-gluten, form the subject 
of a comparative study by K. L. Turk, 
Morrison and Maynard and are’ reported 
in the Journal of Agricultural Research, 51, 
No.5. The data show the superiority of the 
protein of soya bean oil cake over those fur- 
nished by the other two. The average coeffi- 
cients of apparent digestibility for protein 
were 67-0 per cent. for soya bean cake, 66-3 
for corn-gluten, and 63-3 for linseed cake. 
The lambs under experiment were more 
efficient in storing protein from the soya bean 
cake ration than from either of the other 
rations. The average percentage of protein 
intake stored was 33-8 for the soya bean 
cake, 26-5 for corn-gluten and 26-7 for the 
linseed cake. 

Slightly but significantly higher biological 
values were obtained for the soya bean cake 
ration, this being 72-8 as against 65-7 for 
corn-gluten proteins and 67 -7 for linseed cake 
proteius. The experiments were conducted 
with three growing wether lambs and each 
of the feeds in question was added to a low 
nitrogen ration in such amounts as to furnish 
a protein level of 10 per cent. with approxi- 
mately 1 per cent. additional protein being 
furnished by the other ingredients of the 
ration. All rations were equalised in energy 
content. 


The Influence of Soil Temperature and 
Maturity on the Incidence of Sunn Hemp and 
Pigeon Pea Wilt at Pusa. 


AT Pusa it has been found that the same 
fungus Fusarium vasinfectum Atkinson 
produces wilt in both sunn hemp and the 
pigeon pea. Characteristic differences how- 
ever are found to exist in the response to 
soil temperature made by these two crops. 
(B. B. Mundkur in the Indian Journal of 
Agri. Sei., 5, Part V.) In both crops, 
the incidence is favoured by soil tempera- 
ture, but in the pigeon pea, wilt was favoured 
by a somewhat high temperature, viz., 
between 28°C. and 33° C., while in the case 
of sinn hemp it was a lower temperature 
that mattered, viz., 17°C. and 29°C. It was 
noted that the maturity of the plants also 
exercised some influence on their suscepti- 
bility to the pathogen, more plants dying 
In the earlier part of the growth in the case 
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of the sunn hemp and more of the pigeon 
pea in the later stage. The simple and 
multiple coefficients of correlation among the 
three variables, soil temperature, maturity 
and wilt incidence, gave significant values 
indicating that the hypothesis is correct. 
It was further noted that the values of 
partial coefficient of correlation between 
wilt incidence and soil temperature, elimi- 
nating the effect of maturity, or between 
wilt incidence and maturity eliminating 
the effect of soil temperature, were not 
significant, showing that the influence of 
soil temperatures and maturity was a com- 
bined one on these crops. 


The Propagation of Coffee by Cuttings. 
THE obvious advantages of the method of 
vegetative propagation in the breeding of 
new varieties of coffee make it worthy of 
much more attention than it has been 
receiving so far. The results of a study of the 
method by Briccio O. Reynoso (abstracted in 
the Philippine Agriculturist, 24. No. 4) 
are therefore of much welcome interest. The 
work related to study (1) coffee propagation 
by cuttings ; (2) the soil medium best suited 
for rooting coffee cuttings; and (3) to 
determine the difference between soft-wood 
cuttings and hard-wood cuttings in their 
ability to produce roots. In the experi- 
ment, 12,000 cuttings of Coffea robusta were 
used; 6,000 were soft-wood cuttings 
from immature upright branches with green 
bark and 6,000 were hard-weod cuttings 
from mature upright branches with brown 
bark. The soil media used were sand, 
combination of equal parts of sand and ordi- 
nary garden soil, ordinary garden soil and 
forest soil. Plots were laid down at three 
stations having different elevations. Leaf 
counts were made weekly and the root 
formation was examined after one year of 
growth. The author found that, (1) under 
tield conditions, the two types of Robusta 
coffee cuttings produced roots, (2) the soft- 
wood cuttings required at least three to six 
weeks to develop leaves and the hard-wood, 
five to nine weeks, (3) garden soil was the 
best medium for the rooting of the hard- 
wood cuttings and sand for the soft-wood, 
(4) hard-wood cuttings produced more long 
roots than soft-wood. The recommenda- 
tion is made that for propagation, hard- 
wood cuttings from mature upright branches 
with brown bark are to be preferred to soft- 
wood cuttings. 
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Does the Flowering of Sugarcane Injure its 
Quality ? 
AN emphatic answer in the negative is 
furnished by H. N. Batham and L. 8S. Nigam 
as the result of their observations at Cawn- 
pore and Shahjahanpur in the season 1931-32 
(Agriculture and Livestock in India, 6, 
Part I). The canes concerned were Co. 213, 
Co. 281, and Co. 300. The flowering of 
canes is a rare occurrence in the U. P., but 
in the season 1931-32 it occurred extensively 
and was taken advantage of for this study. 
Their conclusions are: (1) the flowering does 
not appear to reduce the tonnage nor the 
quantity of juice but tends to increase both; 
(2) flowered canes are better in sucrose 
content than those which are not then in 
flower to the extent generally of more than 
one per cent.; (3) the amount of glucose is 
found to be appreciably less in flowered 
canes than in unflowered canes; (4) a nega- 
tive correlation is found to exist between 


leaf area and the percentage weight of 
juice expressed; and (5) heavy rainfall 


combined with high temperature and humi- 
dity can induce arrowing in sugarcanes in 
Northern India. The arrowing studied here 
appears, however, to have occurred practi- 
cally at the maturity of the cane, 7.e., from 
about the tenth month or so onwards after 
planting, a fact which is borne out by the 
glucose content of the canes, viz., about 
0-2 per cent. on the average. The studies 
also do not indicate if and to what extent 
cane deteriorates if left to stand after flower- 
ing has taken place, and to what length of 
time it can be so left without serious loss of 
sugar. The more serious aspect of the 
problem is not what has happened in the 
present case but when cane flowers much 
before its period of maturity with the obvious 
cessation of all further growth and therefore 
a great reduction in the expected tonnage. 
The earlier records of the Mysore Depart- 
ment of Agriculture contain somewhat 
extensive studies of this problem and could 
have been consulted by the authors with 
advantage. 


An Automatic Respirograph. 
ESSENTIALLY on the lines of Bose’s Photo- 
synthetic recorder, A. Guha-Thakurta and 
B. K. Dutt (Trans. Bose Res. Inst., 1933-34, 
9, 77) have developed an automatic apparatus 
for the measurement of respiration of plants. 
The respirograph consists of a respiration 
chamber, a bubbler, an oxygen container 
and an electro-magnetic recording apparatus. 
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The respiration chamber contains, besides 
the respiring material, a quantity of NaOH 
which absorbs the CO, evolved, and the 
decrease of pressure in the chamber due 
to the absorption of oxygen, causes the lifting 
of a mercury valve, allowing ingress of a 
number of bubbles into the respiration 
chamber. The rate of passage of successive 
bubbles of oxygen is automatically recorded 
on arevolving drum by means of an electro- 
magnetic device. The advantages of the 
apparatus are that the percentage of oxygen 
in the respiration chamber is maintained at 
a constant value and due to the use of an 
automatic recording equipment all personal 
errors of observation are eliminated. 


Automatic Record of Embryonic Growth of 
Germination of the Seed. 

THE time of initiation of growth of the em- 
bryo of the seed as well as its rate have been 
a matter of speculation. The germination 
of the embryo starts a considerable time 
before the external appearance of the radicle 
subsequent to the rupture of the seed-coat. 
B. K. Dutt and A Guha-Thakurta (Trans. 
Bose Res. Inst., 1933-34, 9, 58) have recorded 
by means of an automatic device the rate of 
growth of the radicle before and after the 
bursting of the seed-coat. Investigations 
were carried out on the seeds of Cicer arieti- 
num, and four phases have heen distinguished 
during early germination: (1) a period of 
physical expansion or swelling due to the 
absorption of water lasting for 1 -5 to 2 -5 hrs, 
(2) a stationary phase, lasting from 1-1/5 
hours before the initiation of the embryonic 
growth ; (3) the slow growth of the radicle 
inside the seed for about 10 hours ; and (4) 
the enhanced growth of the radicle following 
the sudden bursting of the seed-coat. A 
parallel study was also made of the rate of 
oxygen absorption during germination. The 
intake of oxygen began at the initiation of 
germination inside the seed, there being no 
oxygen absorption during the swelling of 
the seeds. 


Thelleriasis of Young Calves. 
SMEARS from liver and spleen taken during 
the post-mortem examination on the body 
of a young calf aged 18 days at the mail 
dairy at Baghdad revealed that 90 per cent 
of the red blood corpuscles were invaded 
by Theileria annulata (Machattive, India 
J. Vet. Sci. and Animal Husb., 1935, 5, 288). 
Since then enquiries conducted at other 
dairies revealed that the disease is commol. 
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Only young calves aged about two to three 
weeks are known to be affected, the infection 


reaching its height between the 17th and 
19th day of life. The period of incubation 
is usually about 14 days. The real crisis with 
a temperature of 105° -0 F. to 106°-0 F. lasts 
from 12 to 24 hours. No appreciable symp- 
toms of disease are usually seen. Important 
post-mortem appearances are, a marked 
icterus condition with hemorrhages on 
stripping the skin, the characteristically 
yellow liver and enlargement of spleen to 
about 5 times its normal size. The mortality 
among the affected is about 50 per cent., the 
course of the acute disease lasting about a 
week ending either in death or in recovery 
by crisis. 
S. D. A. 


A Study of Felspar Twinning in a 
Differentiated Sill. 

SomE petrographers have observed from 
time to time that the different types of 
felspar twinning are essentially controlled by 
the composition of the magma, and as a 
consequence it has been assumed that the 
pericline type of twinning is commonly 
noticed in basic rocks and the other type 
in acid rocks. In order to verify the above 
conclusion, W. M. Chapman of the Wisconsin 
University (American Mineralogist, 21, 1) has 
made a detailed study of the differentiated 
diabase sill of the Algoma district, Ontario. 
His study has shown that the number of 
twins increases with the basicity or the 
anorthite content of the rock, and that the 
variation of twinning is due to causes other 
than the composition of the magma. He 
has further undertaken the investigation of 
the causes that control the felspar twinning 
in granites and gabbros, and interesting 
results are awaited. 


Mitosis in Ameba, 
J. A. Dawson, W. R. KESSLER and J. K. 
SILVERSTELN (Biol. Bul., 1935, 69, No. 3, 447-. 
461) have found a number of significant 
differences in the details of mitotic divisions 
between Ameba dubia and other free living 





CURRENT SCIENCE 





685 


Amebe, depending upon fundamental strue- 
tural differences in the nucleus. In the 
nucleus of this species no endosome, as has 
been described for other species, has been 
found, but the chromatin is evenly distri- 
buted throughout the entire resting nucleus. 
The nuclear membrane never disappears 
throughout the entire process, both chro- 
matic and achromatic elements of the spindle 
being derived solely from the nucleus, 
Another interesting feature is the presence 
of large achromatic bodies of as yet unknown 
constitution and function, which appear in 
large numbers in the early prophase, persist 
throughout the entire process of fission and 
gradually disappear in the reconstructing 
nucleus. The study supports the view that 
A. dubius and A. proteus are quite distinct 
species. 


Cytoplasmic Components in Fertilisation. 
THE réle of cytoplasmic inclusions, espe- 
cially that of the Golgi apparatus and the 
mitochondria, in fertilised eggs is the subject 
of a paper by Vines Collier Jr. (Quart. Journ, 
Micros. Sci., Feb. 1936, 78, Part III, N. 
S. No. 311) who gives an accurate picture of 
the fertilisation processes and the ultimate 
function of the Golgi and mitochondria. 
One of the main functions of fertilisation is 
to deposit in the egg, the acrosome, whose 
precise function during and after fertilisa- 
tion, has been a matter of great doubt and 
diversity of opinion. Collier has determined 
its function; it gives rise to a number of 
refringent bodies so characteristic of ferti- 
lised eggs of Ascaris. At first scattered 
evenly in the egg, they tend gradually to 
accumulate towards the periphery and in 
the opinion of the author contribute to the 
formation of the thick cell wal] of the egg. 
The Golgi bocies and the mitochondria are 
at first small and indistinguishable from 
each other. The Golgi bodies hecome 
eniarged and gradually deposit fat within 
them while the mitochondria remain the 
same and probably do not undergo any 
change. The secretion formed by the Golgi 
bodies is used up by the cell, 
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Recent Researches in the Theory of Meromorphic Functions with Special 
Reference to Picard-Borel Theorem.* 


Part I. 


NE of the most interesting topics in the theory 
of functions is that of the distribution 
of values of an analytic function. The easiest 
of problems of that nature is the investigation 
of the nature of the distribution of values of an 
analytic function in the neighbourhood of an 
isolated singularity. The distribution of values 
of f (z) in the neighbourhood of a pole is well 
known. [|f(z)|—> co uniformly as z— to the pole]. 
Therefore we need consider only the case of an 
essential isolated singularity. Weierstrass ob- 
tained the first fundamental theorem in this 
connection. He showed that an analytic function 
takes values as near as we please to a given value 
in any neighbourhood of the singularity. Picard 
showed by using the fundamental properties 
of the elliptic-modular function that f(z) takes 
every value with the exception of at most one 
value. (Note el/z does exclude the value zero 
in the neighbourhood of its essential singularity, 
viz., the origin.) Borel gave an elementary proof 
of this result and extended this to the case of 
a singularity which may be a limiting point of 
poles of the function. (At this stage it is better 
to consider the singularity to be at co.) In such 
a case we say that the function is meromorphic 
in the neighbourhood of the singularity. Borel 
precised this result and was able to show that 
the density of zeros of f(z)=a, (we say f (z) is 
a meromorphic function in case ft has no essential 
singularities other than co) was the same for 
almost all a, in case of meromorphic functions of 
finite-order. Valiron, Blumenthal and _ others 
precised and extended Borel’s classical results 
to the case of meromorphic functions of all orders. 
But up till the advent of the Finnish School of 
workers headed by R. Nevanlinna, all the results 
that were obtained were only the sharpened 
forms of Borel’s results. (For results in other 
directions see, e.g., Bieberbach-Lehrbuch der 
Funktionen-Theorie, Bd, II, Auf. II.) R. Nevan- 
linna introduced the important notion of a 
defective value and gave a different systematic 
theory. (See his excellent Borel-tract—Le theo- 
rome de FPicard-Borel, etc.) F. Nevanlinna 
obtained his brother’s results by utilising the 
theory of modular functions (Acia Math., 
1927, 50). He was able to find out the kernel 
of the use of the modular function in this theory. 
(See, e.g., F. Nevanlinna, Fest-schrift an Lind- 
léf, 1930.) Ahlfors gave a very simple and 
beautiful introduction to the subject recently 
(Comm. Soc. Sci. Fenn, 1935). I propose to 
develop the main results of the theory by adopting 
the methods sketched by him. 

Fi'st of all let us assume that f(z) is a function 
meromorphic in the whole plane. (The generali- 
sation of the results obtained to the case when 
f(z) is meromorphic in |z]| > Ris too obvious. 
Hence Picard’s great-theorem is obtained at once 
from the second fundamental inequality of 


*Abstract of lectures delivered by K. Venkatachalieng ar 
to the Central College Mathematical Society, Bangalore. 


Nevanlinna obtained here.) Let us project the 
complex-plane_ stereographically on a sphere 
of radius 4, touching the plane at the origin, 
Let (a, b) denote the distance between the images 
of a and b on the sphere (actual distance—not 
the spherical distance). Then 

ja—b 
(1 +ja|*) (Ll + /|0)?) 
with slight modifications when a or b is 0 or o, 
We introduce the two functions 

27 


1 1 
an J log Of (rt). a) dé. 





(a,b) = 





m(r,a) = 


and 
i 


N (r, a) -/ mone dr, 


° 
where n(r, a) is the number of zeros of f(z) =a in 
z| <r (the zeros being counted according to their 
multiplicity). It is easily seen that the first 
function measures the nearness of f (2) to a on the 
circle |z|= r, and the second measures the density 
of zeros of f(z)= a in|z| <r. Thenwe have the 
remarkable result of Nevanlinna that the sum 
of these two functions is independent of a. This 
function is called the characteristic function of 
f(z) and is denoted by T(r). This result is derived 
very simply as follows : 


27r 
1 |f (re’O) —d| ,, 
ya) - m(r,6) == f log | EE 
m (7, a) — m (r, b) in! ' =| (re@6) — | ? 
+ const. 
tun (7,3) , 27r 
sa dm (r, a) _ EMF, 9) 2) f- 
dr dr ~~ets loz [p= : 
0 
27 
_ AN ; f—b 
=a v7) amp (5 *) a8 


_ % (r, b) — n (r. a) 





r 
Integrating both sides and incorporating the 
integration con tants in the functions themselves 


we obtain th first fundamental theorem of 
Nevanlinna, viz. 
I. V(r)= m(r, a) + N (r, b) =m(r, b) + N (r,)). 


Roughly speaking, we may say that if the 
density of the zeros of f(z)= a is < that of f(z)=) 
then f(z) has to incline more towards a than} 
as z—>co. There is an interesting property a 
T(r) (analogous to Hadamard’s three cir 
theorem), viz., it is a convex increasing function 
of log r. This is proved easily as follows :— 

Let dw(a) be the surface element at the point 
on the sphere corresponding to a on the complet 
plane. Then multiplying by dw(a) and inte 
grating I we have 


a T(r)= [mcr a) dw (a) + [Nir, a) dw (a) 
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(a is a point on the complex plane), such 
that the total density is unity. Let us denote 
for simplicity the surface element on the sphere 
corresponding to the image of a on the sphere 


by da. Multiplying by Pp (a) and integrating I, 


means that it is integrated over the 


As the distance between any two points 
Now 


ny 


sphere. 2 } 
on the sphere is < 1, m(r, a) is +ve. 


27 








1 l 
fm (r, a) dw (a) = Oar / dé Jog (af) dw (a) 
0 


by changing the order of integration, 


dw(a) is certainly inde- 


but f 105 TF (relBy) 
pendent of f (re#0) fon account of the symmetry 
of the sphere}. 


r 
a dr 
T(r) = ry £ (r, a) dw (a) + const. 
0 
< 
S (r) . 
/ na dr + const.—say, where S(r) 
0 
is easily seen to be positive (and increasing). 


Hence 
S (r) 
, 


T’ (r) = Hence T (r) is a convex increas- 


ing function of log r. 
To illustrate the first fundamental theorem we 
take an example [cf. Nevanlinna, loc. cit.], Sup- 


pose f(z) = fet dt. Then we easily deduce the 
0 

following formule. m(r,cc) = = {t+ €(r)], 

e(r) > Oasr— oo. N (r, co) = 0. 

“. T(r) = —[1 + €(r)]. It is also proved easily 


7 r 
that m(>. + —) = og 


other value of a, m (r, a) = 0. Hence we deduce 
from I, the following information about the den- 
sity of roots of f (z) =a, viz., 


N (* 4 aad = [l + €(r)] 


[1 +- € (r)], and for any 


and N (r, a) = = {1 + € (r)]. 


In this typical example we notice the following 
Va N (*, a) 
2° T (r) 

If we define § (a), the defect of a by 


excepting for the values oo, + —> 1. 


N (r, a) 7 
' “er” then §(co) = 1,3( + aaa =4. 
rT—> co 
2 8a) is called the total defect of f(z), and a 
value for which 8(a) > 0, is called a defective 
value. Precise information about questions of 
this nature are obtained by the second funda- 
mental theorem of Nevanlinna. From this 
Nevanlinna has obtained that the aggregate 
of defective values is enumerable and the total 
defect is at most 2. (This is the best possible 
result, e.g., consider e*, then 8(0)= 8(cc) = 1.) 
Now we come to the proof of the second funda- 
mental theorem of Nevanlinna. Let Pp (a) be a 
positive density function defined on the sphere, 


we obtain 


‘ 
T(r) = fm (r, a) p (a) da +f O [mit a)pia)da 
0 


as the first term on the right is always +-ve, 


ms 
4 
T (r) > f % [nit a) p (a) da. 


0 


We shall interpret / n(t,a) p (a) da. It means 


that at every point in |z | < tat which the function 
takes a value a (for every a), a small element of 
area around it is transformed by means of f(z) 
and then this element is projected on to the sphere, 
i.e., it is the weighted area of the total Rieman- 
nian-sphere of f(z) for the area {z|<t. We 
can obviously calculate the area in another way 
and obtain . 
i 27 


: ’ (ue#O) |? 
Jn (1, @) p (a) da = [udu f fo FE a6. 
0 J (1+ f(uet@) |2)? 


Let us introduce the symbol A (u), for the 
integral w.r.t.@ on the R.H.S. Finally we obtain 


r t 
7) > [Gfn (u) udu. 


0 0 
This shows that T (r) is probably of the same 
order as X(r). We shall prove that excluding 
certain intervals, whose total length is finite 
log A(r) = 0 [log T(r). r]. Suppose in an interval 


! + 
I, =(a, b), (1) A(t) > wae 








t 
where € > 0, and A (t) = [rn (u) udu, 
0 
.. A(t) monotonically increases ; and 
A’ (O= tA (0. 
A) 
[A (t)}i+€ ~~ e[A (t)]' te ' 


Integrating this we obtain 
1 1 1 
eLiatene ~ fated > f*% 
I, 


Writing such inequalities for all intervals, in which 
(1) is true and summing up, (as the series on the 
left is convergent) we obtain that the sum of 
the lengths of such intervals is finite. Similarly if 


B(t) = / (CA) at. 


Then excluding a set of intervals whose total 
length is finite A(#) < ¢ [B(t)] '+€. Combining the 
two and noting that T(r) > B(r) we obtain that 
log A(r) = 0 (log r + log T(r)]. From this we 
derive an inequality due to Ahlfors, 
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But as log x is concave towards the X-axis. 
we have 








p (f) a0. 








27 
1 
+o f log p(f) dé. 
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Denoting the first integral on the R. H.S. by 


2u(r), we obtain 


27 27 
1 , 1 i“ 
p(r) = on / log f’|d0— & frogtt+if |21448. 
0 0 
27r 


= +f log | f’| dé — 2 m (r, ce}. 
0 


m (r, co) 


27 
; 1 > ; d 
p(n) = sf 76 2mPS a0 — 2.7 
0 


The first expression on the R. H. S. is the 
difference between the zeros and poles of f’(z) 
in |z| < r, + 7. Denoting the corresponding 
functions of the derivate f’ (z) by n,, N,, ete., 
and integrating, we obtain 
pe (r) = N, (7, 0) — N, (7, 00) 
— 2[(T (r) — N (r, &)] 
=([N, (r, 0) — N, (r. co) + 2N (r, 0)]. 
— 3T (r).. 


Denoting the expression in the brackets by N (r) 
we obtain Ahlfors’s inequality 
277 


Ww. x f loge (f) a0 < 40 (r) — 2 N(r) 
0 


A (7), 
27 
The last term on the right is of O(log r T(r)) except 
in the exceptional intervals (to be always under- 
stood in what follows). We call N (r) the branch- 
function. If mn (r) is the number obtained by 
counting the multiple roots of f(z)= a, for all a. 
in |z| <r, counting them, a number of times 
equal to their order of multiplicity decreased by 
unity, then a little calculation will show that 
se 


N(r= f 2 ar 


ty) 





+ log 


—hence is a positive increasing function of r. 
From II’ we derive Nevanlinna’s second funda- 

mental theorem by taking a suitable density- 

function Pp. Leta,,a.,.... ay be any q values. 


Let p(f) be defined by 
g 
log P (f) = 22 log - : oo aia 
ee ee ere 
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where C is the constant introduced in order tg 
ensure that the total density is unity. If 8 >}] 


it is easily seen that J p(a) da is convergent, 
Substituting this in II’ we obtain 
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27 
1 qg 1 


1 
ifael d6+C 


< 2(2 T(r) — N(r)] + Oflogr. T (r)]. 


gq 
[2 log 
1 


The 
2a 
1 g 
coefficient of B on L. H. 8. < log — f 2 
0 


1 


g 
d@ = log 3 m (1, dy) . 
1 


1 
log ; 
© Ef, av] 
Hence 


q q 
aS m(r, ay) < 2 T(r) —N(r) + log 2 T (7) 
1 


+ 0 [log r T (r)] 
as T(r) > m (r, ay). Substituting T(r) =2 (r, ay) 
4+ N (r, ay) on the L. H.S., we obtain Nevan- 
linna’s second fundamental theorem 


g 
Il. (q —2) T(r) < YN (r, ay) —N(r) + 
1 


0 {log r, T (r)]. 

q > 2 obviously.) 
From this Picard’s theorem is obtained im- 
mediately. For if a meromorphic function doe 
not take three values say a,, @ and 4s, then 
taking g= 3 and these values in II we obtain that 
Lim py 
ogr 
¥ (#6) < kfor all r and a. 

log r 
immediately deduce that n(r, a) is finite—iz. 
the function takes all values only a finite numbe 
of times. In that case it should be a ration 
function. (For this simple result see, e.g., Bieber 
buch-F unktionen-theorie, Bd. I., Auf. III.) Bu 
then it cannot exclude more than one vaile 
Hence the number of lacunary values of f(z), i. 
the values which are taken by f(z) only a finite 
number of times should be at most equal to? 
(Note that we could have derived all our results 
on the supposition that f(z) was meromorphit 
in | z| > R instead of in the whole plane ; hence 
Picard’s Great Theroem is also at once ob . 
Now Nevanlinna has deepened Picard’s theora 
in this way—i.e., The total defect of a mem 
morphic function is at most equal to 2. 4 


< k(a finite constant). 
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true for any gq and hence the total number of 


values is enumerable and the total 
defect the branch-index, never exceeds 2. 
(As mentioned earlier 2 is the best possible con- 
stant.) In this connection Nevanlinna has 
conjectured that the total number of defective 
yalues in the case of a meromorphic function of 
T(r) 


defective 


finite order [%.e., if is finite for 





some . 
P pI 
then the number of defective values also is finite. 
This is as yet unproved. 

From JI we can deduce theorems concerning 
multiple values. a@;, is said to be a multiple 
value of f(z) if (2) f(z) = a,, has always multiple 
roots. Its order m, is the least possible order of 
the roots of (2). (It is obviously < 2.) If a,, a2, a3 
are multiple values with multiplicity m,. mz, 
m,, respectively we obtain from IT, 
myp— l 


3 
T(r) < J [(N (", dy) — 
1 my 


N (r, ay)] 
0 [log r T (r)] 
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by taking into accouut N (r). 
3 
Jit THz = + 0 [log r. T(r)]} 
T my 


as T (r) > N (r, ap). 


1 l 1 
—_— a + a 
my, Mo Mz -s. 
(We shall exclude the case of a rational function 
as direct analysis is possible in that case.) 
Similarly we obtain that 


1 1 1 1 
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2. Hence from (4) we deduce that there 
cannot be more than four multiple values for a 
meromorphic function. This is really the best 
possible constant. For the Weierstrassian elliptic 
function p(z) issuch that it takes the values 
€1, €2, €; and co always with multiplicity 2. 


but my, > 


Conversion of Coal into Oil.* 


A REPORT issued by the Department of 
44 Scientific and Industrial Research reveals 
that the process which forms the basis of 
the big coal-into—oil plant recently opened at 
the Imperial Chemical Industries Works at 
Billingham, was first discovered by Bergius 


in Germany as the result of applying hydrogen 
under pressure to ‘ Artificial Coal’’ produced 
by him from cellulose and peat. The Report 
makes public for the first time the results of 
many early experiments on the conversion of 
British coals into oil and describes how the British 
Government, acting through the Department 
of Scientific and Industrial Research and its 
Fuel Research Board, ensured the development 
of the process covered by the Bergius patents. 
The Report makes it clear that in view of the 
great importance of securing adequate oil supplies 
from British coal, the department considers it 
highly desirable that the knowledge gained in 
every stage in the development of this epoch- 
making process should be fully available to 
British technicians. 


Via ** ARTIFICIAL CoaL ” TO OIL, 

Bergius, the Report states, as early as 1910 
had evolved apparatus for working under 
high pressures and after studying a number of 
other reactions he heated cellulose and peat in 
the presence of water to 340° C. at a pressure of 
150 atms. The products were black solids 
which he considered similar to natural coal and 
which he called “ artificial coal’. Later Bergius 
tuned his attention to heavy petroleum oils 
which, when heated under pressure in hydrogen, 
gave a quantity of light spirit. On treating his 
atificial coals in a similar manner, Bergius 
obtained a 70 per cent. conversion into oil soluble 
in benzene. Natural coals were then found to 
behave similarly, and in 1914 Bergius patented 
the application of the process to coals and other 
solid carbonaceous substances. 


EARLY EXPERIMENTS AT THE FUEL RESEARCH 
STATION. 

Further development was delayed during 

the War and, owing to the cost of high 


pressure work, little was done until 1921 when a 
plant on a semi-industrial scale was erected at 
Mannheim-Rheinau in Germany for treating oil. 
Research on the process was also _ initiated 
at the Fuel Research Station, Greenwich, in 
1923 with a small home-made converter. From 
the experiments there, it was satisfactorily 
established that the Bergius process afforded a 
means of obtaining much higher yields of benzene 
soluble material from coal than were obtainable 
by any other known method. 


BRITISH COALS TESTED IN GERMANY. 
In 1924, the British Bergius Syndicate was 
formed which obtained an option on the 


patent rights of the Bergius process covering 
the British Empire. and experiments were carried 
out at Mannheim-Rheinau to test the suitability 
of British coals for the process. The preliminary 
results obtained were favourable and were com- 
municated to the British Government. In 
view, therefore, of the importance of 
any practical means of obtaining liquid fuels 
from British coals, it was decided that the Depart- 
ment of Scientific and Industrial Research should 
proceed with the investigations. An agreement 
was accordingly entered into between the Depart- 
ment, the British Bergius Syndicate, the Inter- 
nationale Bergin Compagnie and Dr. Bergius 
whereby the option on the patents which 
were shortly running out was continued. 
Further experiments were carried out at Mann- 
heim-Rheinau in Germany on British coals. 


*Fuel Research Technical Paper. No. 42—‘‘The Action 
of Hydrogen on Coal. Part II. Early Experiments 
with the Bergius Process.’"’ Published by H. M. 
Stationery Office. 1/3¢. net. 
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These experiments were supervised by a Com- 
mittee consisting of two representatives of the 
Department, two representatives of the British 
Bergius Syndicate and Dr. Bergius and in them 
trials were made with coals from various 
parts of the country in small converters while 
‘* Orgreave Washed Slack ”’ obtained from South 
suitable coa! for 


Yorkshire was selected as a 

cests in a continuously operaced plant. The 
results were again promising and a_ plant 
enbodying the latest improvements resulting 


from the work in Germany was supplied to the 
Fuel Research Station. This plant was installed 
towards the end of 1926 and in 1927, the small- 
scale experiments carried out at Rheinau were 
terminated by agreement and the work continued 
at the Fuel Research Station. 
DESCRIPTION OF THE EARLY EXPERIMENTS. 

The Report in describing the process as 
evolved originally by Bergius states that his 
converters were at first glass lined. and then 
made of plain steel. They were rotated about 
a horizontal axis, with pebbles within to assist 
stirring; about 100 atms. was the working 
pressure, and they were heated externally, either 
by gas or electricity, for about one hour. After 
removal, the products were distilled and treated 
by benzene extraction, the material so recovered 
being known as “ oil’’. At a later stage in the 
evolution of his process, Bergius added oil to the 
charge, at first to avoid local overheating, and 
later to help in the working of a continuous plant 
into which a mixture of coal and oil could be 
pumped in the form of a paste. A further modi- 
fication was the addition of a proportion of lux- 
masse, which consists largely of iron oxide with 


some alumina and titanium, to the charge in 
order to fix the sulphur in the form of iron 
From subsequent researches at the 


sulphide. 
Fuel Research Station, it was established that 
the luxmasse had also a definite catalytic effect 
in hastening the hydrogenation of the coal. 
contrary to the statements of Bergius. 


The Classification of the 


A SYMPOSIUM on the Classification of the 
Archean Rocks in India was held at a 
meeting of the Geology and Geography Section 
of the Indian Science Congress (Indore, 1936) 
under the Chairmanship of Mr. B. Rama Rao, 
M.A., D.1LC., F.G.S., the President of the 
Section. 

The President in 
pointed out that there was wno_- general 
agreement among the several workers in the 
Archean tracts of India regarding the classifica- 
tion and correlation of these ancient rocks. He 
stated this disagreement was in no small measure 
due to the fact of the scattered occurrences of 
the Archean rocks in widely separated areas with 
the intervening distances between them being 
so large as to make it almost impossible for any 
single field geologist to get a personal acquaintance 
with the typical characteristics of each of such 
separate regions. He _ requested Sir Lewis 


his introductory remarks 


Fermor who had devoted more than 30 years 
of his life for an intimate study of many of the 
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Other British coals from the Nottingham an 
Derby, South Yorkshire and Durham coalfields 
were then tried, generally with satisfactory 
results. In the course of the work at the Fug 
Research Station, the early stages of the reactigy 
were studied and it was discovered that beloy 
the temperature of 450° C. normally employed 
by Bergius, the coal underwent marked changes 
Thus, at about 370° C. in the ease of a bituminoys 
coal, reaction between the coal and hydrogen 
took place rapidly and resulted in the formation 
of a plastic material. If the products wep 
allowed to cool immediately after reaching this 
temperature a solid product was obtained which 
had every appearance of having been through 
a fluid condition. This solid product, which was 
almost equal in weight to the original coal, had 
higher coking properties than the coal used in the 
experiment. 

The continuously operated plant at Mann. 
heim-Rheinau consisted of two horizontal reaction 
vessels in series, contained in baths of molten 
lead, heated by yas, and fitted with simpk 
mechanical stirrers. A paste consisting of tar, 
coal and luxmasse was forced through these 
vessels, with hydrogen, at 150 atms. pressur, 
Various modifications were tried and numerous 
tests carried out with varying success, detaik 
of which are given in the Report. 


The equipment which was installed at the 
Fuel Besearch Station as a result of the work is 
also fully described. It provided a continuously 
operating plant capable of dealing with a ton 
of coal a day. embodying all features of the latest 
practice, at the time of erection, of the Bergius 
Research Institute, together with an adequate 
plant for making hydrogen. 

This plant was used originally for studying 
Parkgate coal from South Yorkshire and late 
coals containing less ash, namely, coal from the 
virgin Seam, Lanark, and finally Beamshar 
coal from Wakefield. 


Archzan Rocks in India. 


Archean tracts of India, to lead the discussion 
by giving an account of his views on the subject. 

Str LEwis FERMOK opened his observations by: 
reference to his Memoir on the Archeans of India 
which he said was in the Press and would 
issued soon. He stated that he had divided ther 
in the Archeans of the Peninsular India into tw 
main provinces: the Charnockitic and the nor 
Charnockitic and had brought together the various 
formations of the different regions under that 
grouping. These major provinces were further 
sub-divided into minor provinces on the strength 
of lithological characters and associated | ore 
deposits. Thus, in the non-Charnockitic Provine, 
10 sub-divisions, viz., 3 iron ore Provinces ¢ 








Singhbhum, Mysore, etc., 3 marble Provinet 
of Nagpur, Balaghat, Narbada and Son Valleys 
etc., and 4 Igneous Provinces of Hyderabal 
Bundelkhand, Shillong, etc., were grouped. 
the Charnockitic Provinces, 18 sub-divisio® 
were grouped under the Garnet, Iron ore a 
Manganese Provinces. 
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Speaking on the correlation of the Archeans 
sir Lewis referred to some of the general features 
which had been dealt with in his Presidential 
Address to the National Institute of Sciences of 
India and also in the Introductory chapter of 
his Memoir which was in the Press. Referring 
to certain details of correlation, he stated that 
the recent work of Dr. Krishnan had shown that 
the Gangapur series of the Bihar and Orissa were 
the equivalents of the Sausar series of the C.P. 
He regarded the Kodurite series as hybrid igneous 
rocks with the Gondite series and pointed out the 
possibility of establishing an acceptable correla- 
tion by using the Gondite datum-line. The 
Dharwars of Mysore appeared to him to be more 
or less akin to the Sakoli series of the C.P. and 
the Sakarsanhalli series suggested a relationship 
to the Gondite series. However. the authors of 
a recent Bulletin on the subject of origin and 
correlation of the Sakarsanhalli series had not 
accepted the correlation with the Gondites and 
they had only shown them to belong to the 
Dharwars. 

The Khondalites represented a higher grade of 
metamorphism and in the eastern ghat region, 
Sir Lewis considered the Khondalites to have 
been once formed in a deeper zone and subh- 
sequently uplifted. Portions of Malabar and 
Travancore had also the Khondalites and Char- 
nockites. 

In concluding his remarks, Sir Lewis pointed 
out the uncertainty of correlations in the Archwans 
of the Extra Peninsular India. 

Mr. D. N. WaAbIA spoke about the Archzans of 
the North-Western Himalayas. He stated that 
the Archean rocks there occupied tracts of 
northern Hazara, Indus-Kohistan, Gilgit, Ladakh 
andthe Zanskar range. The granites and gneisses 
of those areas were considered by Stoliczka and 
Lydekker to be Archean (Central Gneiss), while 
the phyllites and schists were regarded as meta- 
morphosed older Palezozoics. McMahon had 
established the intrusive nature of much of the 
Central Gneiss and he believed they were of 
considerably later age ranging from Palaeozoic 
to Tertiary. Since 1928, the speaker had been 
working in the crystalline area of the Hazara- 
Kashmir syntaxis and the results of his field-work 
tended to prove that the Archzans (Dharwars) 
of that part of the Himalayas were largely of 
sedimentary origin. These rocks which had 
been named the Salkhala series closely resembled 
the Jutoghs of Simla Hills. The unconformable 
relations of the Salkhalas to the puranas and 
the fossiliferous Cambrians were observed in 
some sections. The gneissification of the Salkhalas 
at many places and the wide prevalence of later 
intrusive granite gneiss in the Central axial 
ranges made it difficult to separate any remnants 
of the Archean gneisses in the Complex. The 
Great Himalaya Range west of Ladakh was 
found to be largely constituted of the Salkhalas 
converted into paragneiss and the Nanga Parbat 
(26,620) massif was almost wholly built of those 
rocks with intrusive biotite-granite of Paleo- 
Mesozoic age and hornblende-granite injections 
of post-Eocene period. South of that Range, 
the Salkhalas showed a steadily decreasing grade 
of metamorphism and some of the rock elements 
showed remarkable resemblance with the Dhar- 
war rocks of Rajputana and Singhbhum. Mr. 
Wadia thought it probable that the Great Hima- 
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laya Range represented the basement of the 
ancient Peninsular Archeans on which the 
Tethyan sediments were laid down. It thus 
denoted the Himalayan protaxis. 

The speaker said that there were no Archean 
outcrops between the Aravalli and the Kashmir 
Himalayas, except the few straggling hillocks of 
Kirana and Sangha, which probably represented 
the unburied peaks of a suspected ridge buried 
under the Punjab alluvium. 

Mr. W. D. WEstT spoke on the difficulty of 
bringing the Archeans of the Rajputana into 


the ‘“‘picture’’. Dr Heron’s work had shown 
that the Bundelkhand gneiss was older than 


the Aravalli series which represented the lowest 
division corresponding to the Dharwars. Else- 
where, in the Peninsular India, none of the 
gneisses were definitely established to be older 
than the Dharwars. There was also some 
difficulty in fitting up the Archeans of the 
Peninsular India with Dr. Heron’s classification 
in Rajputana. If the Sausar series of the C.P. 
were to be correlated with one of the three meta- 
morphosed sedimentary systems in Rajputana 
on lithological grounds, it was clear that they 
bore most resemblance to the Delhi system. 
But the fact that nianganese occurred in the 
Champaner series—which was the same as the 
Aravalli system—equally well suggested the 
correlation of the latter with the Sausars though 
the two were not alike lithologically. Whether 
the classifications fitted up properly or not, the 
probability of the Aravalli strike in S.-E. Raj- 
putana curving round so as to join up with the 
E.W. strike of the C.P. remained clear. 
hteferring to Sir Lewis’ remarks on the tectonic 
position of the Eastern (ihat Charnockitic pro- 
vince, Mr. West enquired whether there was any 
progressive change in the metamorphic grade 
within the non-Charnockitic province proceeding 
away from the eastern area and if such a change 
could be shown to exist, he thought it probable 
that tiltiug rather than faulting had occurred. 

Mr. West also alluded to Auden’s work in 
the Himalayas, which had shown the existence 
of the Archzwans there with the Aravalli strike. 

Mr. D. S. BHATTACHARJEE spoke on his recent 
work in the East Bhandara, C.P., which disclosed 
certain interesting features and which were very 
suggestive to him in solving the problem of the 
classification of the Archeans of India. Mr. 
Bhattacharjee stated that the tract was bounded 
by rocks with the three regional strikes, viz., the 
Satpura, Eastern Ghat and Godavari strikes and 
itself showed numerous evidences of balancing 
of the directed pressures responsible for these 
strikes. In the deeper vertical zones of meta- 
morphism, granite-like rocks with what could 
be described as ‘‘Triangular foliation’’ were deve- 
loped ; while in the higher zones, foliated rocks 
closely resembling the Sausars, Sakolis, Cuddapahs, 
etc., were found. According to him, those rocks 
were mere metamorphic variants of one and 
the same group of rocks involved in different 
proportions and altered under different condi- 
tions at different periods of time. 

The speaker thought that the studies in the 
Archeans of India had so far been almost wholly 
confined to Belts characterized by effects of 
singularly dominant directed pressures and that 
was probably the reason for the general disagree- 
ment of the various investigators on the method 
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of classification of these rocks. It appeared to 
him very likely that when the large tracts out- 
side those belts would be examined, many zones 
of balanced directed pressure might be found 
and that the study of such areas might throw 
more light on that highly controversial! subject. 

Mr. M. B. RAMACHANDRA RAO spoke on the 
metamorphic rocks of the Sakarsanhalli area 
(in Mysore) which had figured rather prominently 
in the correlation of the Archzans. The results 
of detailed mapping and examination of this 
belt had already been published in a Bulletin of the 
Mysore Geological Department. The rocks 
occurred as smal! included patches and lenticular 
bands along with the hornblende schists in the 
intrusive granitic gneisses and the speaker was 
indebted to the President of the meeting for 
having sugzested a possible stratigraphic sequence 
which could be deduced from the geological sec- 
tion given in the Bulletin referred to. According 
to that view, the metamorphic rocks of Sakarsan- 
halli appeared to dip underneath the hornblende 
schists but whether the stratigraphic relation 
could be actually established or not was left 
entirely to future work. 

Regarding the correlation of the rocks with 
the Gondites, the speaker said that nothing 
further could be definitely stated. The manganese 
garnet of Sakarsanhalli had raised some discussion 
and had been commented upon by Sir Lewis 
Fermor who showed its relationship in composi- 
tion to the garnets from the Gondite-Kodurite 
series. Originally, the analysis of the Sakarsan- 
halli garnet had been interpreted rather differently 
since it was neither so highly manganiferous as 
the Gondite garnets nor so highly calcic as the 
Kodurite garnets. The CaO in the particular 
specimen had been treated as rather exceptional 
but the comparison instituted then had no implica- 
tion of correlation. However, subsequent to 
Sir Lewis’ paper on the Manganese-Lime series 
of garnets, the speaker was engaged in studying 
some of the published analyses of many garnets 
from various parts of the world and the inspection 
of these analyses had shown him that a few of the 
garnets from extra-Indian localities could easily 
be shown to lie within the Gondite-Kodurite 
garnet field plotted in Sir Lewis’ diagram, though 
the typica! Manganese-Lime series appeared to 
be rather rare outside India. The subject was 
under further investigation and he hoped that 
Sir Lewis’ view regarding the importance of 
the peculiar metamorphic associations in correla- 
tion problems would ultimately prove possible 
to be established. 

Dr. S. K. Roy remarked that Sir Lewis’ sug- 
gested classification of the Archzans into two 
main provinces and their further sub-divisions 
was most interesting and hoped that further 
investigation by Indian petrologists would prove 
the validity of Sir Lewis’ classification. The 
speaker, with his staff and students of the Indian 
School of Mines, had carried out some detailed 
mapping and petrological investigations of the 
Dharwars round the Jharia Coal Field and the 
Mica Mines of Kodarma during the past eight 
however, ‘‘little’? in 


years. Those areas were, 
comparison with those with which Sir Lewis 
or Messrs. Wadia, West or Rama Rao were 


acquainted with and on the experience of which 
they had based their classification. But, so 


far as the work carried out by the speaker and 
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his associates was concerned, they had found 
Grubenmann’s system of classification and genera] 
nomenclature of metamerphic rocks quite satis. 
factory. Grubenmann had proposed to group 
the Kristallemmenscheifer into twelve groups, 
while Sir Lewis grouped the Indian metamorphics 
into 18 provinces. Grubenmann’s classification 
was followed now-a-days in many parts of the 
world and the speaker believed that although 
the 18 groups of Sir Lewis showed individual 
provincial characters—which were, of course, 
somewhat different from what was usually under. 
stood by the provincial characteristics of igneous 
rocks—ultimately many of the rocks of those 
provinces might be fitted up with Grubenmann’s 
classification. The speaker thought, for that 
purpose, careful chemical analyses, calculation 
of the Niggli values of those analyses and the 
projection of their various ratios on the Niggli- 
tetrahedrons, were necessary. Those data would 
not only determine the original igneous or sedi- 
mentary nature of the rocks but also the positions 
of the latter in Grubenmann’s scheme would be 
made clear. 

As suggested by Sir Lewis himself in his Presi- 
dential Address to the National Institute of 
Sciences, Dr. Roy thought it would be better 
to follow as far as possible Grubenmann’s classifi- 
cation of the metamorphic rocks to classify the 
Archean rocks of India with, however, occasional 
modifications to meet the local needs. 

Str Lewis FERMOR then replied to some of the 
questions which had been put to him. In reply 
to Dr. Roy’s remarks, he stated that his classifica- 
tion of the Archzans into the Charnockitic and 
non-Charnockitic Provinces and their further sub- 
divisions were based on a different: conception 
altogether and had no_ specific relation to 
Grubenmann’s scheme. 

The President thanked the several speakers for 
their valuable contributions to the discussion 
and concluded the proceedings with the following 
remarks :— 

‘“The problem no doubt presents considerable 
difficulties. A good deal of intensive field work 
in the several regions of Archean _ rocks and a 
careful co-ordination of the results of such work 
are still necessary before any final solution could 
be reached. The classification of the Archean 
tracts into provinces and sub-provinces based on 
mineralogical constitution and the association of 
epigenetic ores will undoubtedly help to split up 
the complex formations into convenient. sections, 
but for purposes of correlation of the different 
isolated formations, it will have to be verified an 
supplemented by intensive petrogenetic studies 
of many of the apparently allied types. The 
correlation of disconnected formations of Archeal 
rocks of widely separated areas on the basis d 
the occurrence of any particular lithological typ 
as arecognisable datum-line is not always reliable. 
But still, in the case of the Archean rocks sever 
clues will have to be followed and the publication 
of Sir Lewis’ Memoir will be eagerly awaited by 
all students of Archean Geology to see the leal 
Sir Lewis gives for amplified application of li 
line of study. 








‘Mr. Bhattacharjee’s startling inference thi 
the granitic rocks with ‘triangular foliatio 
and the rock groups described as the Sausai 
Sakolis and Cudappahs in the Central Provinces 
are the resultants of directed pressure of 
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and the same mass of granitic material along 
different zones in a vertical column is not likely 
to find favour with other geologists acquainted 
with the region. Jt is not unknewn that in the 
Archean Complex, rocks of different modes of 
origin, involved in various processes of alterations 
have been rendered almost alike to outward appear- 
ance, and the task of the field geologist is, if pos- 
sible, to sort them out from such confused jumble. 
In the Archean complex of Mysore, which had 
been believed till now to have consisted almost 
entirely of igneous material, rocks of clearly 
recognisable sedimentary features are being 
traced and therefore considerable caution will be 
necessary before any extreme views could be 
formulated regarding the genesis of these complex 
formations. Attempts have been frequently 
made to classify the Archean rocks into different 
groups based on lithological characters, but the 
question as to how far the crystalline schists as 
exposed in the several parts of India could be 
constituted into separate stratigraphic divisions 
in each of such regions, on che recognition of 
reliable evidences of break, seems to me to merit 
further detailed investigation. This involves a 
more intensive field study of the several exposures 
of conglomerates which might be found in the 
different regions of the Dharwar schists. I 
have already stated in my address that in Mysore 
from amidst the confusing types of ‘conglo- 
meratic rocks’ of diverse modes of origin, two 
clearly marked horizons of what could be regarded 
es basal conglomerates are recognisable in the 
belts of Dharwar schists. The older’ set is 
characterized by the occurrence of pebbles of 
only quartzites whereas the younger contains in 
addition pebbles of granitic rocks, suggesting 
thereby the probability of some of the granites 
being really older than a section of the crystalline 
schists which are all at present grouped as one 


it. 

“This fact of the probable existence of a granitic 
series older than a section of the crystalline 
schists included under the Dharwars, leads me to 
offer a few remarks on the still controversial 
stratigraphic position of the Aravalli and the 
Delhi systems in the Archean rocks of India. 
I am personally unacquainted with much of 
these formations and if I venture to offer any 
remarks they may be regarded more as sugges- 
tions than as positive statements. The Aravallis 
of Rajputana and the Champaner series of 
Gujerat seem to be now regarded as of one and 
the same formation. When I had an opportunity 
of making a hurried study of the latter as exposed 
in the southern parts of the Bariya State, ! got 
the impression that portions of the Champaner 
series resembled very much in appearance the 
rocks of the ‘upper division’ of the Dharwar 
schists of Mysore, and also that the quartzites 
and shales exposed further north forming a 
major portion of the State bore a striking 


resemblance to the recorded descriptions of the 
Idar Quartzites 


and Phyllites of Mr. Middle- 
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miss, and parts of the Delhi Quartzites of Dr. 


Heron. Between the typical Champaner beds 
and those quartzites there is a zone of conglo- 
merate which at the time when I examined 
struck me to be autoclastic, but whether it is 
so or not needs verification by closer investiga- 
tion and detailed mapping. At any rate, in that 
region, the typical Champaner beds come in 
contact with the series of quartzites and shales 
or phyllites, comparable in character to the 
types described as forming parts of the Delhi 
Quartzites. All these formations bear a close 
resemblance in their lithological character to 
corresponding types of the middle and the upper 
divisions of the Dharwar schists of Mysore in 
accordance with the classification I have tenta- 
tively proposed in my address. On the strength 
of the occurrence of a series of granites older 
than a portion of these crystalline schists, it 
would be a point for consideration, if parts of the 
formations now classified as Aravallis, Champaners 
and the Delhi Quartzites. may not correspond to 
the ‘“‘upper division”’’ of my claasification of the 
Dharwar schists of Mysore. 

‘*Let me also say a few words regarding the 
Sakarsanhalli series of Mysore. This series seems 
to have attained more prominence for purposes of 
correlation than what the actual facts warrant. 
The Sakarsanhalli rocks form a series of a 
few insignificant outcrops scattered about 
in the granitic gneiss, and however interesting 
they may be from a petrographic point of view, 


they furnish very little data for purposes of 
reliable correlation. The question of their 
origin, whether they are merely the meta- 


morphosed facies of the Kolar hornblendic schists 
of igneous origin, or whether they constitute 
thermally altered representatives of an assemblage 
of a mixed series of sediments may be taken as 
still unsettled. The occurrence of mangani- 
ferous marbles in the series has suggested the 
allinnce of the rocks with the gondite series of 
C.P. Manganiferous dolomites and limestones 
are found further west in the “middle division” 
of the Dharwar schists, and in some parts where 
the rocks are thermally metamorphosed, manga- 
nese silicates are also found developed in such 
limestones. The Sakarsanhalli limestone shreds 
with their manganifcrous silicates may perhaps 
represent the remnants of a once continuous 
folded series of limestones, but reliable evidences 
are still lacking to prove this conclusively. 


‘*For a successful solution of the problem of 
the correlation of our Archean rocks I think 
it is necessary for each large area where they 
are typically exposed, to record how far it is 
clearly possible to classify the schists into differ- 
ent divisions on provable stratigraphic breaks, 
and when this has been done, to arrange for a 
joint investigation of such typical areas by a 
small body of experienecd field geologists consist- 
ing of individuals representing the regions on 
which they have unquestionabie knowledge.” 
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Utilisation of Molasses. 


DISCUSSION on the utilisation of molasses 

took place at the meeting of the Chemical 
Section of the Indian Science Congress, on 
Monday, the 6th January 1936. 

Dr. P. C. Guha, the Presidenc. in introducing 
the subject pointed out the great loss that 
molasses involve in sugar, amounting to something 
like 100,000 tons of sugar on the total production 
of molasses in the country and the consequent 
urgent need for utilising it profitably. He 
passed in review the various products for which 
molasses could be utilised, potable and industrial 
alcohol, fuel, acetic acid, acetone, butyl alcohol 
and glycerine, yeast, cattle feeds, manures and 
road binding material and briefly referred to the 
possibilities of each and to the work in progress 
in different parts of India in connection with them. 

Dr. N. R. Dhar described how the addition to 
soil of carbon in the form of molasses leads to 
fixation of nitrogen. In the field as indicated 
by experiments at Allahabad and Shahjahanpur 
in the United Provinces and on the estates of 
Messrs. Parry & Co. in Madras, higher yields of 
sugarcane were obtained by the application of 
molasses at 90 to 270 maunds per acre. Rice 
has also favourably responded to manuring with 
molasses. To ensure the complete oxidation, it 
must be applied two or three months before 
planting sugarcane, the soil being frequently 
exposed by stirring and kept moist by irrigation. 
Molasses should not be applied to standing crops. 
Alkaline soils are benefited by the application 
of molasses and instances were quoted from the 
U.P. and Mysore in support. 

Dr. Subrahmanyan stated that he found 
molasses toxic to crops in its first stages of de- 
composition but not so after a month. Under 
swamp conditions, lactic acid was the first product, 
followed by volatile fatty acids; considerable 
solution of ferrous iron and aluminium follows, 
which later on are precipitated or removed from 
solution. Fixation of atmospheric nitrogen does 
occur to some extent on direct application of 
molasses but it is wasteful of carbon. Fermenta- 
tion with restricted air supply conserves the 
carbon and in conjunction with lime the applica- 
tion will lead to enhanced nitrogen fixation. 

Dr. Chatterjee strongly advocated the manu- 
facture of industrial alcohol for motor spirii 
and showed with the help of statistics that all 
the molasses produced by factories could be so 
utilized and urged the removal of the restriction 
on its manufacture. As there may be difficulties 
in introducing power alcohol throughout India, 
Dr. Chatterjee suggested that it should first be 
introduced in the U.P., which is the largest molasses 
producing Province. The cost of manufacture 
has been carefully calculated and falls within 
six annas per gallon. There are absolutely no 
difficulties in technical matters. regarding manu- 
facture, distribution and wise supervision. 

Sir Bryce Burt emphasised the need for greater 
efficiency in factories and scientific work to reduce 
the sugar content of molasses and its quantity. 
As regards motor spirit. this could not be manu- 
factured at anything like the 3 to 4 annas which 
was the price of petrol at the ports without duty 


and distribution charges. He would strongly 
urge the scope for using it for cattle feed ang 
manure and of experiments towards that end. 

Mr. A. K. Yegnanarayana Aiyer (President, 
Agricultural Section) said that in the direet 
consumption of sugar manufactured now universal 
in India, molasses are a product of some value, 
The expensive and elaborate arrangements made 
by the recently formed exporting company, viz, 
transporting to the rail heads at the different 
places on the banks of the Ganges, shipping to 
Caleutta in special tank steamers down the river, 
extensive storage tanks at Calcutta and ocean 
shipment to England, all involving heavy expense 
go to prove the fact. If it should be worth the 
while of an exporting company to do all this, it 
should be much more so for utilisation in this 
country itself for similar purposes, as we could 
save all the expense of this elaborate transport, 
Industrial alcohol will certainly form the most 
profitable method of utilisation, but reasons of 
fiscal, administrative, and legislative difficulties 
rule this method out for the present. Uttilisa. 
tion as manure and as a cattle feed present 
promising outlets for the product, as India has 
an abundance of neither the one nor the other 
and both are also crying needs in the country. 
Manuring «directly for a cane crop has not yielded 
satisfactory results, but if a sunn hemp crop is 
grown as the first crop on molasses manurel 
land a very heavy yield of green manure is 
obtained which can be ploughed in for cane, 
This indirect method of cane manuring has been 
the one found promising in Mysore, as far a 
present experience goes. The method of appli- 
cation and the difficulties of transport to the 
fields will prove somewhat serious obstacles, 
The need for weathering emphasised by Dr. Dhar 
which should go on for nearly three or fow 
months will likewise constitute another difficulty, 
as also the very large doses which he recommend 
and which in practice are really much too larg. 
For paddy. a one ton dose on alkaline land ha 
yielded good results, and if this should be con- 
firmed by further trials it will provide a ver 
large outlet for molasses, notwithstanding trans 
port and other difficulties. A line of even greater 
promise is that of making a cattle feed like 
molascuite, using groundnut husks and _ haulm 
as the filler. Groundnut deserves to be and wil 
be grown extensively as a rotation crop with 
cane and very large quantities of these will hk 
available. It will mean the utilisation of the 
by-products of groundnut cultivation and th 
by-products of the sugar industry benefiting 
both the grower and the manufacturer. At the 
same time it will give a great stimulus to th 
improvement of the cattle industry and of dairy 
ing, by providing a valuable and largely available 
supply of cattle feed. (The manurial exper: 
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*An article by Dr. N. G. Chatterjee on Power Alcobd 
appears elsewhere (pp. 662) in this number. 
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Traffic in Opium and Other Dangerous Drugs.* 


WO important pamphlets concerning the 
measures taken by the League of Nations in 
preventing illicit traffic have recently been pub- 
lished. One of these deals with the documents 
regarding the working of the system of import 
certificates and export authorisation, while the 
other is the report on the work of the Permanent 
Central Opium Board. 

The Central Opium Board of the League of 
Nations is constituted to scrutinise the inter- 
national trade in dangerous drugs as laid down 
in the Geneva Convention of 1925 and the Limita- 
tion Convention of 1931. The Board is em- 
powered, where excessive stocks of any narcotic 
accumulate in any country. to take steps to 
overcome the danger. 

In the year under review, the Board held four 
sessions. In the report the Board states that, 
while they have been able, by the application 
of the Articles of the Limitation Convention, 
to reduce greatly illicit traffic. they have been 
unable to end the traffic. The reason for this 
failure is the complicated mechanism of the 
administration of the powers of the Board. 
Forged certificates of import and export and 
also the different interpretations placed on the 
Articles of the Convention by the different govern- 
ments have been mainly responsible for the con- 
tinuance of illicit traffic. 

From a study of the ways of the trade as stated 
by the Board, one comes to the conclusion that 
unless the international governments subscribing 
to the Convention wholeheartedly co-operate 
in ensuring the successful working of the Conven- 
tion and take rigorous steps to restrict import and 
export of narcotics, the League of Nations Board 
will be ineffectual in its functions. After all the 
Board’s authority is only moral and very little 
can be done unless a universal sense of morality 
prevails. 

In the report the Board has discussed the 
difficulties of a strict application of the Articles 
of the 1931 Convention. A number of pages are 
devoted to statistics of the quantities of different 
narcotic drugs manufactured in the world. A 
few important facts that can be gathered from 
these tables are-— 

Morphine :—The quantity manufactured de- 
creased in Germany, the United States and France 
by about 25 per cent.while it increased in Belgium. 
Poland, Hungary, Italy, Sweden and Czechoslo- 
vakia by about 86 per cent. 

Heroin :—The quaatity manufactured  gene- 
tally decreased everywhere except in Poland, 
Russia and Belgium. Nearly half the world’s 
output of heroin comes from Japan. 

Cocaine :—The decrease in the manufacture 
of this drug has not been so general Five coun- 
tes, namely, Poland, Czeckoslovakia, Russia, 
Belgium and the United States show an increase. 

here is a movement in the manufacture of 





_* League of Nations Publications Series, 1935. 
Vol. 11, No.8. Permanent Central Opium Board : 
Report to the Council on the work of the Central 
308 td during its 22nd,23rd, 24th and 25th meetings. 
Voi. 11, No. 11. Advisory Committee on Traffic 
iM opiun and other dangerous drugs: studies and 
ocuments regarding the working of the system 
of import certificates and export authorisation. 


morphine and cocaine from old centres to new. 
No comparison could be made about figures for 
codeine and dionin as this is the first year of 
report on these drugs. It is found that the 
world’s total output of heroin and cocaine is in 
excess of the requirements laid down in the 
Limitation Convention. More than a thousand 
kilograms in excess of the world’s requirements 
have been manufactured during the year. 

A glaring example of illicit traflic in opium is 
found in an instance where more than 5,000 
kilograms of opium have been shipped from Turkey 
to Panama, Argentina, Ethiopia and Paraguay 
under forged certificates. The Board has drawn the 
attention of the Turkish Government to the matter 
and the latter has prosecuted some of the offenders 
and has undertaken to take the n* essary action 
on others. This instance only “mnphasises the 
fact that countries dealing in these commodities 
should exercise great vigility in authorising import 
or export and that no restriction can be considered 
too rigorous to prevent fraud. 

The Hague Convention of 1912 regulates the 
import and export of raw opium and aims at 
limiting the import and export of morphine, 
cocaine and their salts to persons granted by 
their respective governments authorisation or 
permits for the trade in narcotic drugs. 

The Advisory Committee, at its first meeting 
in May 1921, took up the question of giving effect 
to the above-mentioned provisions of the Hague 
Convention. After a lengthy discussion, it 
adopted a system of import certificate, import 
authorisation, export authorisation, and export 
certificate, copies of which have to be transmitted 
to the importing authority, exporting authority, 
the import and export traders and the Customs 
of the two countries. 

In the Geneva Convention of 1925 this system 
was improved upon by limiting the period within 
which a transaction should be completed and 
by adding cocoa leaf and Indian hemp to the 
list of raw materials and by increasing the number 
of substances that come under the purview of 
the Geneva Convention. 

in 1928, the Committee drew up a Model Code 
of Administration which it has recommended 
to the several contracting governments to adopt. 

In the present report, the Committee recom- 
mends the adoption of a uniformity of forms by 
the various authorities concerned in the trade 
as discrepancy in this has led to forgeries. It 
recommends also the use of either English or 
French as language in these transactions to avoid 
administrative delays. The Committee empha- 
sises very strict control and scrutiny of the 
import and export trade. A few recommenda- 
tions regarding the number of copies, the possibi- 
lity of using special paper for these certificates 
and the disposal of import and export certificates 
are made to ensure a vigilant control over the 
trade. 

There is no doubt that, if all the governments 
involved in the trade adopt these recommenda- 
tions in their administration, it will be possible 
to greatly reduce the illicit traffic in dangerous 
drugs that is so prevalent in the world and also 
provide the Central Opium Board with better 
means of gauging the situation. 


K, 8, V. 
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Evidence tending to show that man existed in 
North America before the Ice Age is put forward 
by Prof. Paul Macclintock of the Department of 
Geology of Princeton University as a result of 
the discovery of human implements in the White 
River region of South Dakota and Nebraska and 
deposited there before the time of the great 
glacier. Prof. Macclintock assisted by Justus S. 
Templeton, discovered last summer _ varied 
sediments in the bed of an extinct lake of the 
White River which was dammed by the last 
advance of the ice sheet. Knowing that these 
sediments must he contemporaneous with the ice 
sheet, they figured that man-made artifacts found 
in or below the lake sediments would prove that 
man was there before the ice. Accordingly, 
aided by geologists from the Nebraska State 
Museum, they dug below the sediments and found 
not only many artifacts but scores of hearthpits 
containing charcoal, burned stones, and burned 
bones of extinct animals (Science, Jan. 31, 1936, 
Supp. 7). The pits. which are two or three feet 
wide and one or two feet deep, seem to have 
been used to preserve the fire from day to day. 
While no skeletons of the ancient people have 
yet been found, hopes are held for excavations in 
coming seasons. 

cg * 

M. Pavlov.—In the death of Pavlov at the age 
of 86, the world has lost an eminent physiologist 
of international reputation. He was a Nobel 
Prizeman, having been elected to that distine- 
tion in 1904, in recognition of his researches on 
the functions of the digestive glands. Professor 
Pavlov was the recipient of numerous honours— 
he was Foreign Member of the Royal Society 
(1907), elected Member of the Russian 
Academy of Sciences (1907), and Hon. Fellow of 
the Royal College of Physicians (1928). He was 


awarded the Copely Medal in 1918. As Director 
of Physiological Laboratories in the Russian 
Academy of Medicine and the Institute of 


Experimental Medicine, he attained world-wide 
fame and carried out extensive investigations on 
the problems of digestion, of cerebral activity 
and the theory of reflexes. 

OK * + 

Improved Varieties of Cotton in Sind and Their 
Cultivation.---The recommendations of a practical 
character made in the leaflet issued by the 
Department of Agriculture in Sind are the ontcome 
of considerable botanical research work carried 
out by the Department during the past ten vears. 
The Department’s investigations have borne 
fruit in the evolution of several improved 
varieties of cotton which have been thoroughly 
tested in the main cotton growing districts both 
on Government Farms and on zamindari lands 
and have been found to be most suitable for 
general cultivation in the different cotton grow- 
ing tracts of the Barrage areas. 

The three main classes of cotton found to be 
successful in Sind are:—-(1) Sind American, 
(2) Imported Egyptian and Sea Island, and 
(3) Sind Deshi, and among each of these classes 
the Department has by botanical selection 
evolved improved strains specially suited to 


Sind conditions. 
The leaflet describes in detail the characteristics 
of these new strains and follows it up with a 
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of d 
note on the preparation and lay-out of the lang — of s 
for cotton cultivation, the suitable seasons fo — cove 
sowing, the advantages for interculturing ang § and 
the time when picking shculd take place. 

Of the 5 varieties described the Department Pl 
specially recommends the growing of “Sing — in In 
Sudhar” (Sind American 289F.) which jsf and 
characterised as the ‘‘ Bread and Butter”’ cotton | facto 
of the advanced cotton growers in the Bar chest 
areas. Sind Sudhar is stated to be a high yielding | ring t 
variety and on account of its hardiness and ability | of te: 
to withstand adverse climatic conditions, jassiq J some 
attacks, ‘‘red leaf” and on account of its freedom § Recer 
from bad opening of bolls, it has surpassed most | zist | 
of the American varieties of cotton so far culti. | plywe 
vated in Sind in point of yield and_ gener} The i 
utility. The variety is suitable for spinning }] impor 
up to 40’s standard warp counts; has a ginning J Forest 
outturn of 30° and was valued in 1935 at Rs, 8% 
on Broach. Stuc 

Two other important varieties evolved from — Hindu 
Imported Egyptian and Sea Island cotton which § made 
are still in the large-scale experimental stag J Christi 
are: (1) Sind Sea Island cotton and (2) Sinj § purpos 
Boll III cotton, both of which are of high quality, — were 
very long stapled cottons, possessing silky fiby § percen' 
and spinning’ up to 80’s counts. As a result and Hi 
they command a high price in the market having§ prepon 
been sold during 1934-35 at a premium of Rs, 150-— accordi 
180 on Broach. Of recent years considerabkf and Al 
interest has been taken by Indian mills in Bomba in the 
and Ahmedabad in these high quality varieties. — Hirzfel 

Pure seed for all these new strains are availabe § of Ceyl 
at the office of the Cotton Supervisor, Left Bank. — the Chr 
Mirpurkhas and the Cotton Supervisor, Right § Prof. G 
Bank, Dadu, or the nearest agricultural office § for the 
or Government Farm. 

* * Asiat 

Air Seasoning of Soft Wood Railway Sleepers—§ meeting 
Varions recommendations based on experiment § Dr. Ba 
and experience for improving the soft wool § Hornbill 
sleeper situation in the Punjab have been is § his rece: 
corporated in a report by Dr. S. N. Kapur assistei Ff “In Vol. 
by Azizul Rahman recently published by th § !829, B. 
Government of India (Indian Forest Records. | Zoology 
(New Series), (tilization, 1, 2). The increasing § necked ] 
rejections in the case of coniferous sleepers hare § ensis anc 
been a cause of anxiety to all forest authoritie J beautiful 
in the Punjab and Kashmir. These rejection § Curator 
are due to end cracks which the sleepers develo § exhibited 
during the period elapsing between the exploits f females | 
tion in the forest and their arrival at the fimlf recent t« 
destination on the line. The end-cracking sf obtained 
caused by too rapid drying at the ends avi § species at 
means should be adopted to retard the rated ff difference 
end-drying ; painting the ends of freshly sam § extending 
scatterings with coal-tar has been found to lt e speci 
quite effective not only in saving the ends bi § other spe 
also in reducing damage by other seasonitt§ Zoological 
defects such as surface cracking, opening out @§ known as 
shakes, split-knots, ete. On account of th tion in N, 
milder climate of the forests, as compared witff Hills, mou 

Muleyit, " 


that of the plains. sleepers season much bette 


there, and from a practical point of view tf been recor 


seasoning at the launching depots seems to off 


her e 


the best solution of the problem. Such sleep®j were: (1) 
should be launched so as to arrive at the dep Prashad, (: 
early in the cold weather, and stacked propens "'rnaya by 
with the least possible delay, after giving 4® (3) A rece; 
of coal-tar at the ends. The stacks themsev§ Johan van 
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should be well protected to slow down the rate 
of drying, and the depots should have provision 


of shade trees and shelter belts. The Report 
covers 79 pages and is provided with 2 plates, 
and 18 tabular statements of experimental results. 
* cs ok 

Plywood and Insect Pests ——Plywood is made 
in India from hollong (Dipterocarpus macrocerpus) 
and hollock (Terminalia myriocarpa), by two 
factories in Upper Assam which supply plywood 
chests to the tea gardens of that province. Du- 
ring the past two or three years the reputation 
of tea chests made of these timbers las suffered 
somewhat owing to liability to damage by borers. 
Recent investigations by the Forest Entomolo- 
zist have discovered remedies by which Indian 
plywood can be rendered immune to borer attack. 
The indigenous product is in no way inferior to 
imported plywood in this respect.—(/ndian 
Forester, 1936, 62, 162.) 
* * + 

Study of the Blood Groups in the Christians and 
Hindus of Goa-—Dr. Pachico de Figueredo has 
made a study of the hemetic groups among the 
Christian and Hindu natives of Goa, for which 
purpose he examined 599 persons, of whom 309 
were Christians. The results show that the 
percentages of the different yroups—Christians 
and Hindus—-of Goa are very much _ similar. 
preponderating the O group, and being followed 
aeording to the frequency by the groups BA 
and AB. A similar observation has been made 
in the case of the Hindus of Ceylon. The 
Hirzfeld index is 0-71 in the case of the Hindus 
of Ceylon while it is much higher in the case of 
the Christians (0-83) and Hindus (0-84) of Goa. 


Prof. Germano Correia found an index of 0°S4 
for the Mahrattas. 
* * * 
Asiatic Society of Bengal.—At the ordinary 


meeting of the Society held on the 2nd March. 
Dr. Baini Prashad exhibited a Rufous-nechked 
Hornbill, a specimen of which he obtained during 
his recent tour in the Barail range of Manipur. 
“In Vol. XVIII, Part I. of Asiatich Researches for 
1829, B. H. Hodgson, the father of Vertebrate 
Zoology in India, described in detail the Rufous- 
necked Hornbill under the name Buceros nepal- 
ensis and published two coloured plates of this 
beautiful bird. Later, Blyth, the well-known 
Curator of the Society’s museum, in 1847, 
exhibited mounted specimens of males and 
females of this species. The author during a 
recent tour in the Barail range of Manipur 
obtained a specimen of a full-grown male of this 
species at Nungba. This specimen shows certain 
differences in the oblique black grooved bands 
extending across the basal portion of the beak.” 
The specimen was exhibited together with some 
other specimens from the collections of the 
Zoological Survey of India. The species now 
known as Aceros nepalensis has a wide distribu- 
tion in Nepal, Bengal, Assam, Manipur, Lushai 
Hills, mountains of Burma, Karenni up to Mount 
Muleyit, Tenasserim and Siam. It has also 
been recorded from Siam and Tonkin. 


Other exhibits shown and commented upon 
were: (1) Kabui Naga Cloths by Dr. Baini 


Prashad, (2) A shorter version of the Kaulavali- 
mirnaya by Mr. Chintaharan Chakravarti, and 
(3) A recent detailed map of Abyssinia by Mr. 
Johan van Manen. A paper entitled ‘‘ Notes on 
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a Fourth Tour in the District of Dinajpur” was 
read by Sarasi Kumar Saraswati. 

Mr. Richard Arnold Shyring Thomas, Dr. 
Manomohan Chatterjee, and Mrs. Tuhinika 
Chatterjee, were balloted for as ordinary mem- 
bers at the same meeting. 

* * * 

The Prince of Wales Museum of Western India.— 
The latest report published by the Trustees of 
the Museum brings out clearly the scope and 
nature of the important work that is being 
carried out by the different sections of the 
Museum. During the year 1934-35, Nawab Sir 
Akbar Hyder Jung. generously presented his 
interesting collection of copies of the Ajanta 
frescoes to the Museum. The iconographical 
section was enriched by the addition of no less 
than 60 icons of Vaishnavite, Saivaite and Sakta 
schools. The construction of the new wing of 
the Museum was taken in hand during the vear 
with a view to providing relief to the Art Section 
which at present is overcrowded. This extension 
will enable the fine bequest of the late Sir Dorab 
Tata’s exhibits to be suitably displayed to the 


public. The Natural History Section carried 
out a scientific survey of the Eastern Ghats. 
The work dealing with the bird collections 


obtained by the Survey and published in the 
Journal of the Bombay Natural History Society, 
constitutes one of the most important contribu- 
tions to Indian ornithology made in recent years. 
Mr. Salim A. Ali assisted py Mr. E. Henricks, 
carried out a bird survey of the Eastern portion 
of the Hyderabad State and the Travancore and 
Cochin States. A bird survey was also carried 
out in the Jodhpur State by Mr. V. S. La- 
Personne assisted by Mr. E. Henricks. Mr. A. S. 
Venay, undertook an extensive expedition to the 
Upper Reaches of Chindwin river in Northern 
Burma, with a view to collecting Mammals. 
Birds. Reptiles, Amphibians and Fish. A large 
collection was made which will be worked out 
in the American Museum of Natural History, 
New York. The various surveys have consi- 
derably added to the Museum collections in the 
Mammal Gallery, Bird Gallery, Reptile and Fish 
Gallery, and the insect and Invertebrate Gallery. 
Among the notable acquisitions, may be men- 
tioned, the bones of a large Baleen whale which 
was washed up at Colaba during the month of 
May 1934 (see Curr. Sci., 1934, 3, 3), a specimen 
of the long-tailed Duck (Clangula hyemalis) from 
Chaman, Baluchistan, presented by Mr. A. E. L. 
Dredge, which is the first recorded occurrence of 
this species within Indian limits, and a collection 
of several hundred insects collected during the 
monsoon of the year (1934-35), contributed by 
Mr. C. MacCann from Salsette. This collection 
is of particular interest as it shows the progress 
of insect life during the four months of the rains. 
* * * 

Indian Chemical Society.—At the twelfth 
annual general meeting of the Society held on 
Monday, 6th January 1936, at Indore, it was 
resolved to dispose off 50 sets of the back issues 
of the Journal of the Indian Chemical Society 
at the following concession rates: 

Vols. I and IT at Rs. 6 per Volume 
Vols. III to X -. at Rs. 8 ” 
Complete set (Vols.. I.to X) at Rs. 50 

The freight charges will have to be borne by the 
purchaser. The price of the Sir P. C. Ray 
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Commemoration volume is reduced and Feilows 
can obtain it at Rs. 1-S—0 per volume. 
- = x 

Mysore Serum Institute-—The work carried out 
by the Superintendent of the Institute and his 
staff during the year 1934-35, is set forth in the 
annual report which we have recently received. 
The chief item of work was to prepare, as usual, 
large quantities of several important biological pro- 
ducts such as Anti-Rinderpest Serum, Rinderpest 
Bull and Goat Virus, Anti-Hemorrhagic Septi- 
cemia Serum, Hemorrhagic Septicemia Vaccine, 
Anti-Black Quarter Serum, Black Quarter 
Filtrate and Bacterin, Anti-Anthrax Serum. 
Sheep-pox Vaccine, etc., required for controlling 
most of the contagious diseases of livestock, as 
also to supply the same on indents from the 
Veterinary Officers of the Mysore Civil Veterinary 
Department and from the several other customers 
outside the State. The other important activi- 
ties of the Institute were to conduct experiments 
and to carry on researches, with a view to im- 
prove the technique of preparation of the biolo- 
gical products, so as to increase their efficacy, 
and also to prepare some more new products in 
the light of the accumulated experience gained 
in the Institute and with reference to the latest 
literature. 

During the year there was a_ considerable 
decrease in the demand for the main products. 
viz.. Rindernest Serum and Bull Virus, owing to a 
further appreciable decline in the incidence of 
Rinderpest among the cattle in the State. Besides 
as the advantage of using ‘‘ Goat Virus alone” 
as a single vaccine in preference to ‘Serum 
Simultaneous method” was confirmed by field 
experiments, even on the scenes of actual out- 
breaks. the Mysore Civil Veterinary Department 
adopted chiefly the “Goat Virus alone” inocula- 
tions with great success, to combat even the few 
outbresks of Rinderpest that occurred amony 
the cattle in some parts of the State, thus dis- 
pensing with the use of Anti-Rinderpest Seruni 
and Bull Virus. As a result of this, there was 
practically no demand for these two products 
from within the State, and hence, their output 
had to be curtailed proportionately. 

As regards the production and supply of other 
biologicals, the Black Quarter Bacterin, which 
was introduced only last year for field use on an 
experimental scale, having been found to be 
decidedly superior to Black Quarter Filtrate in 
its antigenic properties, the former alone -was 
used in preference to the latter in almost all cases 
within the State: and hence the production of 
Black Quarter Filtrate was reduced by about 
50 per cent. But at the same time, the Black 
Quarter Bacterin which was in greater demand, 
was prepared in much larger quantities nearly 
16 times larger than that in the previous year. 

A noteworthy feature in the work of the 
Institute during the year, was the preparation 
of three new products on an experimental scale, 
viz... Anti-Fowl Cholera Serum, Anti-Anthrax 
Serum (Equine) and Anthrax Live Spore Vaccine. 
The first one, viz., Fowl Cholera Serum, was 
already issued to some of the Veterinary Inspec- 
tors of the State for being tried in the field, and 
the results reported thereon are encouraging. 


The Equine Anthrax Serum could not however 
be tried in the field as there was no demand for 
the same from anywhere. 


The Anthrax Spore 
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Vaccine is still under test and it is expected to } 
ready soon for issue for field use. 

Facilities for the investigation of Johne, 
disease among caitle in the State for which th 
Imperial Council of Agricultural Research hg 
given a grant, were provided by che Institute, 

* ao 7 


The Faraday Society.—A general discussigy 
on the ‘* Disperse Systems in Gases, Dug 
Smoke and Fog ”’ will be held in the Chemist; 
Lecture theatre of the University of Leeds, fron, 
Monday to Wednesday 20th-22nd, April 193, 
The subject will be discussed under the followin 
heads :— 

Part I. ‘General’: with a general intrody. 
tion by Professor R. Whytlaw-Gray. 
Part Il. ‘*Special”’’: with a general intrody. 

tion by Dr. R. Lessing. 

Prof. E. N. Da C. Andrade (London), Dr, § 
Brandt and Dr. EK. Hiedemann (Koln), Dr, J. 
Costa (London), Dr. G. B. Courtier (London 
Dr. P. Drinker (Harvard), Prof. J. Firket (Liege 
Dr. N. Fuchs (Moscow). Mr. C. F. Goodeve api 
Mr. A. F. Dooley (London), Mr. H. L. Gree 
(Porton), Dr. W. R. Harper (Bristol), Mr. A, § 
C. Hill (Porton). Prof. G. Jander (Greifswald 
Prof. H. Kohler (Upsala), Prof. V. Kohlschutte 
(Bern), Dr. J. J. Nolan (Dublin), Prof. J, ( 
Philip (london), Mr. H. H. Watson (Porton) ani 
Dr. F. J. W. Whipple (London) and others wil 
contribute papers. 

An exhibition of apparatus and instrument: 
relevant to the subject under discussion will 
arranged. The exhibition will be open throug: 
out the meeting and demonstration will be give 
between 2 P.M. and 4 P.M. on Tuesday, 21st April 

* * * 


The Council of the Institution of Electric 
Engineers have made the fourteenth award d 
the Faraday Medal to Sir William H. Brag 
This award is made either for notable scientity 
or industrial achievement in electrical engineerin 
or for conspicuous service rendered to th 
advancement of electrical science, without restric 
tion as regards nationality. residence or member 
ship of the Institution. 

* * * 

It is announced in Nalure that the Council d 
the Royal Asiatic Society have conferred hone 
rary membership upon Prof. Georges Coedes, 
the Ecole Francaise D’Extreme Orient, Hanoi 
Indo-China, in recognition of his eminent service 
to the history, epigraphy and geography of th 
Malay Peninsula and the Far East; and upa 
Prof. H. E. Winlock. Director of the Metropolita 
Museum, for his distinguished services in th 
eause of Egyptology. 

* x 

Dr. C. Stuart Gager, Director of the Brookly 
Botanic Garden, Brooklyn, New York, has bet 
elected President of the Botanic Society ¢ 
America. The Brooklyn Botanic Garden ceast 
to be the publishers of the American Journal 
Botanica 
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Botany, from January 1936. The 
Society of America will continue the Joum 
independently. 


# ok a 
Dr. S. N. Chakravarthy, Professor of Chemist 
Annamalai University (says an A. P. 1. messag® 
has been appointed Chemical Examiner to ® 
Government of the United Provinces. 
Chakravarthy is a Fellow of the National In 
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tute of Sciences and also a Fellow of the Indian 

Academy of Sciences. He is a member of the 

Executive Council of the Indian Chemical Society. 
* * * 


Vanadium and Titanium Smelting.—it is 
reported that Soviet Russia is now independent 
of foreign imports of Vanadium and Titanium. 
as metallurgists have succeeded in producing them 
(Chemical Age, Feb. 1, 1936, 8). Ferro-vanadium 
is an alloy that imparts elasticity to steel and 
increases its tensile strength; titanium gives 
hardness to steel, and also a brilliant lustre to 
silver. Metallurgical difficulties were solved by 
the discovery that titanium ore, which contains 
ferro-vanadium and titanium could be smelted 
in the blast furnace. For a number of years 
Soviet works have been experimenting with 
yarious methods of smelting the ore, and in 1929 
Prof. Pavlov tried the blast furnace method 
without satisfactory results. Subsequently Prof. 
Shadlun found a way to separate the titanium 
from the ferrous component of the ore before 
smelting, and the Ural Institute of Rare Metals 
carried these experiments a stage further and 
improved upon them. 

* x 

Zirconium Ovide.—Zirconium oxide would 
appear to be a very promising material for the 
manufacturing of laboratory apparatus. Its 
melting point is about 2,700° C., whilst its 
chemica! stability to acids and alkalies is very 
great. Chemically pure zirconium dioxide, how- 
ever, cannot be worked up ceramically, since 
it undergoes an allotropical change at about 
1,000° C. This change is principally an altera- 
tion in specific volume, and a crucible or other 
container which has been moulded at ordinary 
temperature loses its shape. It has been found, 
however. that a slight addition of other oxides 
particularly magnesium oxide or beryltlium oxide, 
prevents this conversion at least up to 2,500° C. 
This modified zirconium ware is, however, not 
quite suitable for work in vacuum, since it is 
in general not completely tight to gases. It has 
been found possible to obviate this drawback, 
however, but only at the cost of the temperature 
resistance of the material. Zirconium vessels, 
inaddition, are comparatively sensitive to tempe- 
rature changes since the oxide has a relative- 
ly high rate of expansion and arelatively low heat 
conductivity.—-(The Chem. Trade Jour. and Chem. 
Eng., Feb. 7. 1936.) 

* a * 

Cheap Steam Generation: Value of Low Grade 
Fuels—Mr. David Brownlie, 46, Grange Road, 
Ealing, London, W. 5, writes :—The only scienti- 
fic method of operating steam boilers is to adapt 
the equipment so that any quality of fuel can be 
burnt, from the highest to the lowest, including 
vegetable refuse material, without regard to the 
ash and moisture content and the physical 
condition. 

Fuel is then used according to the price paid 
per available heat unit so as to give the lowest 
costfor evaporating in the boilers, say 10,000 Ibs. 
ofwater. That is, a cheaper fuel, such as small 


coalis often of much better value than high-grade 
expensive qualities, under conditions of course 
that in each case a reasonably good thermal 
efficiency can be obtained. 

In this connection of great 
forced 


value is the 


“Turbine” operated 


draught furnace, 
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with either steam jets or forced draught fans 
with trunking, and with either hand firing or the 
use of mechanical sprinkler stoker gear. What 
can be accomplished in this field is well illustrated 
by the boiler plant of a well-known london soap 


works with great fluctuations in the steam 
demand which makes efficient operation more 
difficult. 

This has three ‘Lancashire’’ boilers, and 


originally two of these were equipped with the 
“Turbine” furnace, one boiler being operated 
by oil fuel. Eventually, however, this latter 
method was abandoned, and a forced draught 
furnace fitted on the third boiler, coal being 
first used followed afterwards by coke. 
Incidentally it may be stated that on the oil- 
fired boiler alone the substitution of coal for oil 
resulted in a saving of £450 per annum, and in 


most countries, coal whether anthracite, semi- 
anthracite, bituminous, or sub-bituminous, will 
generate steam much cheaper than oil. In 


London, for example the average price of oil at say 
19,000 British Thermal Units of Heat per Ib. is 
70) to 75/ per ton, whereas high-grade coal of 
12,000 te 14,000 B. Th. U. is 25/ to 30/ per ton, 
representing less than half the price per available 
heat unit. It should also be pointed out that 
under proper conditions coal firing is just as 
thermally efficient as oil. 

This particular soap works plant in London after- 
wards went on to burn Scottish anthracite, and 
following on this they used a blend of the anthra- 
cite with Kent coal, which is highly volatile. 
The point is that anthracite, ordinary bituminous 
coal, a special highly bituminous coal, and 
town’s gas coke have been used indiscriminately 
at high efficiency, due to the forced draught 
furnaces, allowing a complete choice of fuels 
according to the variation in price and quality, 


that is the cost per available heat unit. In 
addition all kinds of low-grade woody and 


vegetable material can be used without difficulty. 

The design of the furnace, a production of the 
Turbine Furnace Co. Ltd., (238, Grays Inn Road, 
W.C. 1.) is of course already well known, con- 
sisting in the use of a series of longitudinal 
trough firebars each equipped with a large 
number of transverse elements or small bars 
distributing the forced draught blast uniformly 
throughout the area, this being given, as already 
indicated, either by means of steam jets or fans. 
In the latter case the power is extremely small, 
less than 2 H.P. for a standard 30’0” x 8’ 0” 
**Lancashire”’ boiler, while steam jets take about 
2-21, of the evaporation of the boilers, that is, 
approximately the same as induced draught. 
Which is the best method to use, however, depends 
entirely upon the local conditions, including the 
nature of the fuel, the size and type of the 
boilers, the average rate and also the fluctuations 
in the evaporation. 

* * * 

The Chemical Engineering Congress.—The Tech- 
nical Proceedings of the Chemical Engineering 
Congress of the World Power Conference, to he 
held in London from June 22 to July 27, next. 
are grouped into the following main sections for 
discussions of papers, etc. (a) Ferrous metals 
in chemical plant construction ; (6) Refractories, 
rubber plastics and other materials in chemical 
plant construction; (c) Separation; (d) Size 
reduction, grading and mixing, electrolysis and 
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electrical applications; (e) Destructive distilla- 
tion ; (f) Treatment and disposal of effluents and 
waste materials, lubrication; (g) Uigh-pressure 
reactions and high vacua; (hk) Heat exchange ; 
(j) Education and Training ; (/) Statistics, admin- 
istration, safety and welfare ; (/) Trend of develop- 
ment ; and (m) General Aspects. Copies of provi- 
sional time table, etc., can be obtained from the 
International Secretary, Chemical Engineering 
Congress, 36, Kingsway. London, W.C. 2. 
* * * 

The Sixth International Congress of Physical 
Medicine will be held in London, on May 12-16 
under the presidency of Lord Horder. Further 
information can be had from the Hon. Secretary, 
Dr. Albert Eidinow, 4. Upper Wimpoll Stree¢, 
London, W. !. 

The Seventh International Congress of Refrigera- 
tion will be held at the Hague and Amsterdam on 
June 16-17. The Congress will be divided into 
the following sections: (1) Scientific (physics. 
chemistry, thermodynamics, units, biology and 
medicine): (2) tefrigerating machines and 
materials (air-conditioning, insulating materials, 
refrigerating plants and _ testing methods): 
(3) General applications of Refrigeration (food 
and perishable products, agricultural industries, 
ice industries. chemical and rare yas industries 
(low temperature): (1) Refrigerated transport, 
etc. (land and water transport, legislation, educa- 
tion and propaganda. general economics and 
statistics). 

Further information can be obtained from the 
Organisation Office, 107 Stolbergloan. the Hague. 
* * * 

The 14th Congress of Chambers of Commerce 
of the British Empire will be held in Wellington, 
New Zealand. at che beginning of October next. 
It is understood that the Governor-General of 
New Zealand has provisionally accepted to open 


the Conference on October 2. 1936. 
* * * 
Spectrometric Equipment.—We have recently 


received from Messrs. Bausch & Lomb Optical Co.. 
Rochester, New York, U.S. A.. their catalogue 
[D-221 (Jan. 1936) giving an eminently 
readable account of the various types of spectro- 
scopes. The contents comprise Basic Theory and 
Designs, Direct Vision Spectroscopes,. Burner 
Snectrescopes, Laboratory Wave-length Spectro- 
meter, Quartz ultra-violet monochromator, large 
spectrometer and equipment for spectrophoto- 
meters for (a) transmission measurements through 
fixed thicknesses, (6) transmission measurements 
through fixed or variable thicknesses, (c) reflection 
measurements, and (d) transmission measure- 
ments through fixed thicknesses and reflection 
measurements. A_ price list is also provided. 
Details regarding the equipment can be had 
either from Bausch & Lomb Optical Co., U.S. A.. 
or from their Indian representatives. Messrs. 
Martin & Harris, Ltd., Prinsep Street, Calcutta. 
* * * 


Announcements. 
UNIVERSITY OF MADRAS. 
The Sir William Wedderburn Prize, 1936: 

The prize, which will consist of books of the 
value of Rs. 45, will be awarded to the student, 
who, having qualified in Chemistry for the Degree 
of B.A. (Honours). or B.Sc. (Honours), or M.A., 
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or M.Sc., not more than two years previously, has 
shown aptitude for research. 

A thesis on any research work conducted by 
the student should be submitted with the applica. 
tion. 

Competitors should submit their theses so as 
to be received by the Registrar not later than the 
30th June, 1936. 

Further particulars governing the award of the 
above prize will be found in volume II of the 
University Calendar for 1931-35. 


* * 


Second International Congress for Microbiology, 
London, 25th July-lst August, 1936.—The 
Congress will be officially opened on Saturday 
evening the 25th July, 1936. This will be followed 
by official receptions by His Majesty’s Gover. 
ment. by the Royal Society and other societies, 
Excursions and visits to important institutes and 
laboratories have been arranged. 

Prospective members are requested to com. 
municate, without delay, either with Dr. A. ¢. 
Ukil, Secretary, Indian Committee of the Inter. 
national Society for Microbiology. All-India 
Institute of Hygiene and Public Health, 2}, 
Chittaranjan Avenue, Calcutta, or directly with 
Dr. R. St. John-Brooks, Honorary General 
Secretary, Second [International Congress for 
Microbiology, Lister Institute, Chelsea Bridge 
Road, London, S.W.1, England, for a copy of 
the Registration Form and the Programme and 
to forward the membership fee of £1 sterling to 
Dr. J. T. Duncan, Treasurer, Second International 
Congress for Microbiclogy. London School of 
Hygiene and Tropical Medicine, Keppel Street, 
London, W.C.1. Members should also intimate 
the Honorary General Secretary in London 
whether they would be accompanied by ladies. 

The headquarters of the Congress will! be located 
at the University College, Gower Street, London, 
W.C.1, where the scientific meetings will also 
be held. 

In accordance with the Statutes of the Society 
communications may be made to the Congress in 
English, French or German. The Honorary 
General Secretary will be glad to hear from any 
prospective member who desires to take part in 
the general discussion on any of the prescribed 
subjects. ll openers of discussions and subsequ- 
ent contributors must forward to the Honorary 
General Secretary, Dr. St. John-Brookes. 
before Ist April 1936, abstracts of their state 
ments for incorporation in a special brochure 
available at the opening of the Congress. These 
abstracts are strictly limited to 600 words in 
case of openers and to 300 words in case of sub- 
sequent contributors. 


PROVISIONAL PROGRAMME. 
Presidents of Honour: 


Past President Professor Jules Bordet (Brussels) 
Sir John McFadyean (London), Sir Robert Mur 
(Glasgow), Professor Geo. H. F. Nuttall (Cam 
bridge). 

President : 


Professor J. C. G. Ledingham, Lister Institute 
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Presidents of Sections: 


Section. President. 
1,General Biology of Prof. E. Gotschlich 
Micro-organisms. (Heidelberg). 
2, Viruses and Virus Prof. R. Doerr (Base!). 
diseases in plants 


and animals. 

8, Bacteria and 
in relation to 
disease in man, ani- 
mals and plants. 

{, Economic Bacterio- 
logy (Soil, Dairying 
and Industrial). 

Veterinary 


fungi Dr. E. J. Butler 
(London), and Prof. H. 
Zinnser (Boston). 


Prof. R. E. 
(lowa). 


Buchanan 


3. Medical, Prof. E. Brumpt (Paris). 


and Agricultural 
Zoology and Para- 
sitology. 
6. Serology and Immu- Prof. K. lLandsteiner 
nochemistry. (New York). 
7. Microbiological Che- Prof. A. Harden 
mistry. (london). 
8. Specific immunisa- Prof. W. H. Park (New 
tion in the control York). 
of human and ani- 
mal diseases. 
* * * 


We acknowledge with thanks the receipt of the 
following :— 

“Bulletin of the U.P. Academy of Sciences,” 
Vol. V, Part IT, December 1935. 
Agricultural College 
Vol. X. No. 3, February 1936. 

“The Agricultural Gazette of 
Wales,”’ Part 2, February 1936. 

“The Journal of 
Vol. 51. Nos. 6-9. 


“Nagpur Magazine,”’ 


New South 


Agricultura! Research,” 


“Indian Journal of Agricultural Science,” 


Vol. VI. Part I, February 1936. 


“Journal of Agriculture and 
India,”’ Vol. VI, Part I, Jan. 1936. 


livestock in 


“The Philippine Agriculturist,’’ Vol. XXIV, 
No. 9, February 1936. 
“Journal of the Royal Society of Arts,” 


Vol. LXXXTV, Nos. 4340-4343. 


“Biochemical Journa!,’”’ Vol. 29, No. 12, 


December 1935. 
“Chemical Age,” Vol. XXXIV, Nos. 865--868, 


“Journal of Chemical Physics,”’ Vol. 4, No. 2, 
February 1936. 
of the 


* Journal Indian Chemical Society,’’ 


Vol. 12, No. 12, December 1935; Vol. 13, No. 1, 
January 1936. 
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‘*‘Berichte der Deutschen Chemischen Gesell- 
schaft,’’ Vol. 69, No. 2. 


“Russian Journal of 
Vol. V, No. 10. 


** Journal de Chimie Physique,”’’ Vol. 33, No. 1. 


General Chemistry,’’ 


“Experiment Station Record.’’ Vol. 74, No. 1 
January 1936. 


“Transactions of 
Vol. XXXII, No. 2, February 1936. 

‘Bulletin of the Fisheries and Marine Bio- 
logical Survey (Department of Commerce and 
Industries, Union of South Africa),’’ Bulletin 
No. 2. 


the Faraday Society,” 


LXII, 


“Indian Forester,”’ Vol. 
Index to Vol. LXI. 

** Forschungen 
Nos. 4-6. 

* Indian Trade Journal,”’ Vol. CX X, Nos. 1516- 
1550. 


“The 
Nos. 7-8. 

**Medico-Surgical Suggestions,”’ Vol. 5, 
January 1936. 

“Terrestrial Magnetism and Atmospheric Elec- 
tricity,” 40, Sept. 1935. 

“The Madras Presidency College Botany Maga- 
zine.”’ Vol. III, No. 1, February 1936. 

‘*Monthly Bulletin of Agricultural Science and 
Practice.’ (International Institute of Agriculture. 
Rome), Year 27, No. 1. 

“The Royal Institute of Science Magazine,’ 
Bombay, February 1936. 


Nos. 2-3; 


und Fortschritte.’”’ Vol. 12, 


Calcutta Medical Journal,”’ Vol. 30, 


No. 1, 


’ 


** Journal of the American Museum of Natural 
History,” Vol. 37, No. 1, Jan. 1936. 


‘*Nature.”’ Vol. 137, Nos. 3456-3459. 
** Journal of Nutrition,’’ Vol. 11, No. 1. 


‘Indian Journal of Physics and 
of the Indian Association for the 
of Science.’’ Vol. X, Part I. 


“Canadian Journa! of Research.’’ 
No. 6, Sections A, B, C and D. 

“Journal of Research,”’ (National Bureau of 
Standards), Vol. 15, No. 4, Oct. 1935. 

“Science and Culture,” Vol. I, No. 9, February 
1936. 


Proceedings 
Cultivation 


Vol. 13, 


CATALOGUES. 
Spring and Summer Books (The Cambridge 
University Press), 1936. 
Monthly List of Books on Natural History and 
Science (Wheldon and Wesley, I.td.) 
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Academies and Societies. 


Indian Academy of Sciences. 


February 1936. SECTION A.—Max Born: 
Unitary Theory of Field and Matter. IT. Classical 
Treatment. Charged Particle with Electric and 
Magnetic Moment.—If the classical treatment of 
the unitary theory has any meaning at all, it 
leads to the conclusion that point singularities are 
not the correct representation of particles. 
P. K. RAMAN: The Measurement of the Trans- 
mission of Heat by Convection from Insolated 
Ground to the Atmosphere.—With the apparatus 
described, it is shown that a simple formula 
can be used for estimating the rate at which 
heat is transferred to the atmosphere from 
heated grounds in terms of the _ surface 
temperature of the ground, and the meteoro- 
logically measured quantities. temperature of 
air and wind velocity at 4ft. M. . PARMAR, 
S. M. MEHTA AND MATA PRASAD: Studies in 
Thorium Phosphate Gels. ©. V. RAMAN AND 
N. S. NAGENDRA NATH: The Diffraction of Light 
by High Frequency Sound Waves: Part IV. 
Generalised Theory. R. S. KRISHNAN : Molecular 
Clustering in Liquid Fatty Acids——Of the four 
acids, formic, acetic. propionic and n-butyric. 
the first two alone show a value of less than 
1 for the depolarisation factor pz with the incident 
light horizontally polarised. This indicates pre- 
sence of large molecular clusters in them. S. 
BHAGAVANTAM AND A. VEERABHADRA Rao: 
Deformation Frequencies in the Raman Spectra 
of Linear Molecules: Acetylene-—Two new bands 
at Av 4589 and 616 have been recorded in the 
Raman spectrum of acetylene gas by giving a 
long exposure, and their origin is discussed, 
Dr. N. R. TAWDE : Intensities in the Bands of the 
Violet Cyanogen_System.—The vibrational inten- 
sities in 73> —> 22 system of CN have keen utilised 
to explain some aspects of Condon’s theory. 
P. K. SesHan: The Absorption Spectra of Some 
Aromatic Compounds. Part I.—Hydrocarbons.- 
Several aromatic hydrocarbons have been studied 
for their absorption spectra in the vapour state 
over the spectral range 7000 4 to 2200 4. P.K. 
SesnAn : The Absorption Spectra of Some Aromatic 
Compounds. Part I1.—Quinones and Hydro- 
quinones.—Many of the spectra show a vibrational 
structure, and some of them also a rotational 
fine structure. B. NAGESHA RAO: Diamagnetic 
Susceptibility of Sulphuric Acid-Water Mixture. 
There is no definite break anywhere in the con- 
centration susceptibility curve. and thus the 
magnetic measurements do not support the theory 
which assumes the presence of definite hydrates 
in solution. 


February 1936. SECTION 8B.—Con. I. 
FROILANO DE MetLto: An Explanation to the 
Occurrence of Sporadic Cases of Urinary Schisto- 
somiasis in India.—.A definite case of human 
urinary Bilharziosis was registered in October 
1934, the infection being probably conveyed by 
some local mollusc. It is reasonable to postulate 
that the infection occurred only eventually, acciden- 
tally in a molluse showing some affinities to these 
miracidia. Lt.-Cot. PRoF. ALBERTO CARLOS 
GERMANO DA SILVA CorRREIA: The Blood Groups 
in Portuguese India.—This constitutes the first 
contribution on the blood groups in Portuguese 


India. The studies concern the Marathas. (oy, 
I. FROILANO DE MELLO AND Miss’ Cirtaca 
VALLES: On a Trypanosome Found in the Blood 
of the Indian Fresh Water Fish Clarias batrachys 
Linn.-—Fishes of the genus Clarias are parasitiged 
by trypanosomes, which on morphological 
grounds are considered to be varicties of a single 
species. M. B. Mirza: Subulura hindi n, gp, 
{ New Nematode Parasite of Sciurus palmarum.— 
The male and female worms have been described, 
BENI CHARAN MAHENDRA: Contributions to the 
Osteology of the Ophidia. I.—The Endoskeleton 
of the so-called ‘* Blind-Snake’’, Typhlops brami- 
nus Daud.—The osteological features of jour 
alizarin-stained specimens of Typhlops braminus 
have been described. T. R. BHASKARAN ayn 
V. SUBRAHMANYAN : Studies on the Mechanism 
of Biological Nitrogen Fixation. Part I.—Economy 
of Carbon during Fixation of Nitrogen by the Mixed 
Flora of the Soil—The water soluble residue 
obtained during the decomposition of glucose 
by the mixed flora of the soil is largely utilised 
for the fixation of nitrogen. T. R. BHaskaran;: 
Studies on the Mechanism of Biological Nitrogen 
Fixation. Part II1.—R6le of Lime in the Fization 
of Nitregen by the Mixed Flora of the Soil.—The 
presence of calcium carbonate in the medium 
serves to maintain the medium at the neutral 
reaction, when the fixation proceeds unimpaired, 
L. RAMA Rao, S. R. NARAYANA RAO Anp K. 
SripaDpA Rao: On the Age of the Deccan Traps 
near Rajahmundry.—The examination of the 
fossiliferous sediments associated with — the 
Deccan Traps near Rajahmundry _ confirms 
other paleontological evidence in support. of the 
eocene age of the Deccan Trap. C. Buasnya- 
KARLA Rao: The Myzxophycevr of the United 
Provinces, India. II.—The communication deals 
with some Myxophycew (hitherto unrecorded 
with the exception of Stichosiphon indica Rao) 
from Beunares. 





Indian Mathematical Society: 


June 1935. ** A NOTE ON THE VALUES OF AX 
ANALYTIC FUNCTION NEAR AN _ ESSENTIAL 
SINGULARITY.”’ VV. Ganapathy  Tyer. Let fie 
be an integral function. Let the z-plane be 
divided into rings [,, n = 1, 2, .. by circles 
with centre at the origin and radii }. 2” 
and 3. 2%. Let fy, (z) =f (2" z),”2 =0, 1, 2... 
With this notation, P. Montel has stated with- 
out proof, in Collection de Monographies de B. 
Rorel, pp. 80-81 the following : 


~ (1) there cannot exist two different number 
aand b such that the numbers of zeros of f (2}# 
and f (z)—b in J,, have a finite upper bound 4 
n tends to infinity. 

(2) the family {f,,(z) } cannot be quasi-normal 
in /,. 

Ganapathy Iyer shows that both these state 
ments of Montel are incorrect, by consideritt 


2 z f 
the example (2) = J] (: _- =): He proves the! 
1 


for this function, for an infinity of values of ¢ 
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$(z)-a has just one zero in Jy, and that the 
family ,,(z) is quasi-normal in /’,. 


THE ASYMPTOTIC CURVES OF THE CURIC AND 


Quantic Scrotis. C. N. Srinivasiengar. 
Wilezyuski and Snyder have studied the 
properties of the asymptotic curves of 


the two types of cubic scrolls, by using Wilcz- 
yuski’s differential equations of a ruled surface. 
Dr. Srinivasiengar shows in this paper how these 
properties can be discussed by means of the 
theory of correspondence. He considers the 
correspondence set up on any generator by its 
intersections with an asymptotic curve, and 
observing that the torsal generators are generators 
which touch the asymptotic curve, deduces the 
results of Wilezyuski and Snyder. The actual 
equations of the asymptotic curves on the cubic 
scroll of the first type a?:=y?w, and on Cayley’s 
cubic scroll y®=a(za-+-wy) have been obtained. 
These methods are then applied to find the nature 
of the asymptotic curves of the different types 
if quartic scrolls. 


ON THE AFFINE CLASSIFICATION OF QUADRIC 
toc. R. Vaidyanathaswamy. Tet f(%, 2%, 
seca tn) be a real quadratic form of rank 
r, so that it can be transformed by a 
real projective transformation into Abie 7 


C nakae-s €yyy?, each ¢€ being + 1. 
sof the e's are equal to — 1, then the smaller 
of the two numbers r — s and s is called 


the signature of the quadric locus f in projective 
n-space. Let (r, 8) be the rank and signature 
of the yuadric locus Q in S, and (r,.s8,) these 
of Q’, the section of Q by a real prime S,.,. 
Using these ideas, and taking S,, to be an affine 
space, and S,-, as the prime at infinity, it is 
proved that the tetal number of affine types of 
juadric loci in S, is (n+1) (n4-2), of which one 
half are elliptic, and the other half are hyper- 
holic. The cases for plane geometry and three- 
limensional space are exhibited in tabular form. 


On DesMic TETRAHEDRA. Nathan Altshiller- 
Court. From simple geometrical considerations. 
the following cheorems are proved: 


(1) The twelve vertices of a desmic group of 
three tetrahedra may always be considered to 
he the centres of similitude of four spheres, taken 
in pairs. 


(2) The mid-points of the six segments which 
the twelve vertices of a desmir group of tetrahedra 
determine on the six edges of a tetrahedron 
of the associated group are coplanar. 


Indian Chemical Society. 


January, 1936.—J. C. GHOsH AND B. B. Ray: 
Uxidation of Monochloroacetic Acid by Potassium 
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Permanganate at Wave-Lengths 366 and 436 
with Uranyl Salt as Photosensitiser. Katt PADA 
Basu AND SaT1 PRASAD MUKHERJEE: Action of 


Dye-Stuffs and other Substances on Milk Dehydro- 
genase. Identity of Schardinger Enzyme with 
Xanthine Oxidase. PULLIN BIHARI SARKAR: 
Electronic Theory of Valency and the Constitution 
of Aromatic Diazo Compounds. N. R. DHAR 
AND S. K. MUKHERJI: Available Nitrogen in 
Tropical Soils. K.C. NAIK AND S. A. VAISHNAV : 
Interaction of Sulphur Dichloride with Substances 
containing the Reactive Methylene Group.—Part I]. 
K. G. NAIK AND S. A. VAISHNAV: Interaction 
of Thionyl Chloride with Substances containing 
the Reactive Methylene Group.—Part V. PHULDEC 
SAHAY VARMA AND S. SHANKARANARAYAN : 
Halogenation— Part XIII. Bromination and 
Iodination of Some Halogenated Benzenes: Kati 
PapA BAsU AND MADHAB CHANDRA NATH: On 
the Proteinase in the Milky Juice of Calotropis 
gigantea. Jts Purification and Activation by 
Ascorbic Acid and Glutathione. SACHINDRA NATH 


Roy: A Method for the Estimation of Lead 
Volumetrically by Fajan’s Method. JNANENDRA- 
NATH MUKHERJEE, RAMPRASAD MITRA AND 
NARAYANCHANDRA SEN-GUPTA : On the 


Measurement of Absolute Rates of Migration of 
Ions by the Method of Moving Boundaries.— 
Part II. S. M. Menta, M. U. PARMAR AND 
MATA PRASAD: The Preparation of Thorium 
Phosphate Gels. SRisH KUMAR SAHA: A Modi- 
fied Micro-Method for the Estimation of Nitrogen 
in Soil. M. Goswami AND B. CC. Das-PURKAYA- 
STHA : Analytical Uses of Nessler’s Reagent. 
A Preliminary Note. 


Meteorological Office Colloquium, Poona. 


Three meetings were held during February. At 
the first of these, held on the Ist February, Mr. 
Krishna Chanda of the Agra Observatory, gave an 
account of the experimental investigations under- 
taken by him recently at the London University 
under Prof. D. Brunt on the instability phenomena 
in thin layers of gases. The programme ai the 
other meetings was as follows :— 


18—-2—1936 Dr. S. K. Banerji—‘The theory of 
development of electric charges 
on liquid drops and solid particles 
subjected to various mechanical 
processes.” 

25—2—-1936 Dr. C. W. B. Normand—*‘The order 
of operations in the analysis of 
weather charts in Norway.” 

Mr. J. M. Sil—-**The history of Stan- 
dard Barometers in India.” 


Mr. S.S. Lal—The Bay of Bengal 
storm of May 1932.” 
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University and Educational Intelligence. 


Mysore University. 


1. Personnel.—Mr. J. C. Rollo, M.A., J.P., 
Principal, Maharaja’s College, Mysore, was 
deputed as the representative of the University 
to attend the annual meeting of the Inter-Uni- 
versity Board, India, held at Aligarh. 


2. Extension Lectures.—-The following exten- 
sion lectures were delivered :— 


M. R. Ry. Vaidyaratna G. Srinivasamurti Avl.. 
Principal, Government Indian Medical School, 
Madras,—(in English) on ‘* Principles of Ayurveda” 
at Mysore and Bangalore. 


3. Special Lectures.—Six lectures on ‘* The 
Réle cf Chromosomes in Inheritance’’ were 
delivered by Dr. Eileen J. Macfarlane, Ph.pD., 


p.se.(Lond.), at Bangalore. The following is a 


synopsis of the lectures. 

LEcTURE I. Mitosis, Meiosis and Variation.— 
The chromosome theory of heredity and the 
cytological method of attack on genetical probiems 
made possible by it. Cytological conclusions 
have been arrived at from genetical data and 
vice versa. The work of Newton, Darlington and 
Belling in interpreting karyokinesis according 
to the rule that the pairing of chromosomes is 
a criterion of their homology. The introduction 
of the statistical and inductive methods into 
cytology by Darlington. Our present knowledge 
of chromosome structure and the controversy as 
to the time of occurrence of the longitudinal split. 
An outline of chromosome behaviour during the 
course of vegetative and sexual reproduction in 
mitosis and meiosis. and the effect on variation in 
each instance. 

LECTURE II. Cytogenetics.—Variation as an 
essential in genetical study, and the importance 
of choosing favourable material. The  charac- 
teristics required in an organism by the geneticist, 
and an appraisal of the relative merits of Pisum, 
Drosophila and Zea. The value of Mendel’s work 
and the cytological mechanism for his laws. 
Linkage and crossing-over correlated with chromo- 
some number and chiasma-formation. Mutation 
of genes and its frequency. How linkage groups 


were identified with specific chromosomes in 
Drosophila and Zea. The work of Morgan. 


Bridges et al., of Emerson, Anderson, McClintok 
et al. Double cross-overs, compensating chias- 
mata and “‘ three-point tests”’. The linear 
arrangement of the genes. Zea: linkage testers ; 
multiple allelomorphs; dicecious strains. The 
effect of X-rays on mutation (Mullur). 
LeEcTuRE III. Hybrids or Heterozygotes.—The 
Mendelian-hybrid and the Taxonomic-hybrid. 
Permanent heterozygotes. Sterility and irregula- 
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rities of meiosis. Non-disjunction, asynapsis 
fragmentation, deficiency and restitution nucle, 


Similar irregularities caused by single genes, x 
shown by Gowans and Beadle, and by X-rays, 
The work of Blakeslee and Belling on Trisomie 
Datura. The universality of parasynapsis anj 
meiotic prophase chiasmata as a necessity of 
pairing at first metaphase. Hybrids classifiej 
cytologically. Genic unbalance. Fertile inter. 
specific hybrids indicate that the parents diffe 
in minor genetic factors, and retain their identity 
only by isolation. Fertility of human hybrids, - 


LECTURE IV. The Origin and Development of 
Polyploids and Structural Hybrids.—An-euploids 
and euploids. Tetraploids. Auto-polyploids ané 
somatic doubling with reduction of fertility, 
Allopolyploids or amphidiploids as a source of 
new fertile races in sterile hybrids of Triticum, 
Primula, Nicotiana, Crepis and Brassica. Wher 
this work was done and by whom. Partheno- 
genesis in polyploid animals and plants. Struc. 
tural hybrids in which there has been a re-arrange- 
ment of genic sequence. Reciprocal translocation 
is the cause of ring-formation in meiosis, and of 
semi-sterility.. Gnothera: non-conformity @ 


genetic data: inheritance of  ring-formation: 
lethal combinations; Twin hybrids; normal 
pairing; the mutations of DeVries. Chiasma 


frequency, structural hybridity an] sterility in 
Rosa. (Tllustrated.) 


LECTURE V. Cyto-Taxonomy.—The — experi 
mental production of wild Linnean species, 
(a) directly by crossing two species (Rosa), (b 
indirectly through amphidiploidy in a sterile 
species hybrid (.#sculus, Galeopsis, Nicotiana 
Graminer and Pomoider). Outstandiag work of 
Babcock, et al., on Crepis; the most frequent 
chromosome number = +, the most primitive 
number = 5. Identification of five types 4 
chromosomes by Navashin. Transplant exper: 
ments of Hail, etal. Reduction of the redundancy 
of species of Rosa in North America throng! 
cytological and cultural studies by Erlansop. 
Parallel variation in Rosa and how the species in 
the section Canine are perpetuated sexually a 
permanent numerical hybrids. The contribu- 
tions of Boulenger, Hurst and Tackholm. 


Andhra University. 


Professor Sir Saravapalli Radhakrishnan bas 
been elected to the newly-founded Spalding 
Professorship of Fastern Religions and Ethics a 
Oxford. Sir S. Radhakrishnan is the first Indias 
to be elected toa professorial chair in the Univer 
sity of Oxford. The election is for five years from 
October 1. 1936. 
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Reviews. 


Praktische Physik. By F. Kohlrausch. New 
and enlarged 17th edition, edited by 
F. Henning. (B. G. Teubner, Leipzig and 
Berlin, 1935.) Pp. x +958 with 512 Figures. 
Price 32 RM. 

The book is a completely revised and 
enlarged edition of Kohlrausch’s well-known 
work. The authorship, however, is now 
divided among nineteen authors, all of whom 
except one are or were in the Physikalisch- 
Technische Reichsanstalt, Berlin. The size 
of the book, the style and type of printing 
and the division and method of handling 
of the various topics have all been altered. 
Where originally we had a text-book, of 
primary interest to the student, we now 
have a condensed “Handbuch” almost, 
appealing even more to the research worker 
and industrial physicist. What strikes one 
is the immense amount of information given 
and the consequent condensed treatment. 
Another pleasing feature is the up-to-date- 
ness: we may cite as examples the inclusion 
of Ritschl’s method of silvering etalon plates, 
a description of Gehreke and Lau’s Multiplex 
Interference Spectroscope and a mention of 
Tomaschek and Schaffernicht’s work on the 
time variation of gravity. The references 
to original papers are even more up-to-date 
and helpful, though sometimes, as in connec- 
tion with the width of spectral lines, an indi- 
vidual author has contented himself with a 
reference to an old paper. There is, however, 
one difficulty here: many of the references 
are to journals pot easily available in India 
since, naturally, German sources of informa- 
tion are cited in preference to those in other 
languages; but this is not a serious draw- 
back since in all important cases the best 
sources are indicated without any preference 
to nationality and language. Another dis- 
advantage to Indian readers is that the 
apparatus described is in many cases unfami- 
liar while the more usual varieties do not 
find a place. Thus we do not find any 
mention of the methods of determining 
Young’s modulus familiar to us in this 
country and described in the usual text-books. 
The aeseriptions are very often so terse that 
unless one is already acquainted with the 
apparatus or method described, it is difficult 
to follow the procedure. It is therefore 
clear that an ordinary stuaent cannot 
we the book as a text-book; in fact 
ordinary experiments intended for labo- 
ratory practice are almost entirely omitted. 


Only those methods are described in any 
case, as are susceptible to a high degree of 
accuracy, and the precautions necessary 
and the exactitude attainable have been 
mentioned in most cases. But the research 
worker will find the work invaluable in 
showing him what methods are best suited 
to his needs and giving the essentials of any 
measurements he might have to make, 
connected indirectly with his field of investi- 
gation; when the description actually 
given is found inadequate, he will always 
find a citation to original sources which will 
solve his difficulty. The industrial physicist 
will find the book a most useful companion 
and counsellor. Even the most advanced 


fields of research such as line and band 
spectra, X-rays and Radioactivity have 
found a brief but informative treatment 


so that whatever requirement the industrial 
scientist may meet with in connection with 
his problems, he is sure to find either the 
information he requires or at least a reference 
to the best sources of information. We thus 
find very good sections on the production 
of high vacua and their measurement or 
the production and maintenance of any 
required degree of humidity in any locality, 
or the insulating properties of dielectrics 
and the energy losses occurring in them or 
the methods of measurement in connection 
with high and low frequency alternating 
currents. The tables given at the end are 
also of very great service from this point of 
view. If sections on photography and 
glass-blowing are added the usefulness of 
the book will be still more enhanced. While 
the student will miss such a common instru- 
ment as the sextant, or such a common 
method as Schuster’s for adjusting a spectro- 
meter, and will find only the briefest indi- 
cation of the procedure in such a case as the 
determination of the coefficient of cubical 
expansion of liquids, or the thermal conducti- 
vities of substances, the research worker 
will find descriptions of the methods of 
determining nuclear spins and_ isotopic 
constitution from atomic and molecular 
spectra. We have occasionally noticed a 
mis-statement such as the one which says 
that the method of determining the specific 
heat of a liquid by cooling depends on the 
truth of Newton’s law of cooling, or the one 
according to which A4916 of mercury has 
no satellites. Misprints are even rarer and 
the get-up of the book is excellent. The 
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figures are so unusually clear and so gene- 
rously supplied that it is a pleasure to handle 
the book. We _ heartily recommend the 
book to research workers, industrial physi- 
cists and post-graduate students with the 
confidence that they will never find it want- 
ing when some perplexing problem faces 
them. 
T. 8. 8S. 

Atomic Physics. By M. Born. (Blackie and 

Son, Ltd., 1935.) Pp. 352; Price 17sh. 6d. 

This survey over the vast field of modern 
atomic Physics is one of the most refreshing, 
we have read since a long time. It is 
amazing to see on such an occasion, how 
our knowledge has spread in the last years 
and only the existence of this book makes 
us believe, that it is at all possible to give 
such a survey in a comparatively not too 
large volume. In 342 pages Prof. Born 
has collected a short but complete descrip- 
tion of the kinetic theory of gases, radio- 
activity and isotopes, wave theory of matter, 
structure of atom and line and X-ray spectra, 
wavemechanics, quantum theory of the 
molecules, quantum statistics and structure 
of molecules, including a mathematical 
appendix. It is difficult indeed, to give an 
adequate account of the contents of this 
book, the abundance of important subjects 
and interesting discussions makes it difficult 
to select and to mention any one of them 
particularly. We cannot, however, resist 
the temptation of drawing attention to the 
beautiful simple introduction to matrix 
mechanics. The matrix is described as 
nothing else but the most convenient way 
of tabulating experimental results, as for 
instance the intensities of spectral lines, 
according to the various possible transitions 
between the terms of an atom. If T,, T, 
err ..ee+.-Ty, are the various terms, the 
possible transitions v form a two dimen- 
sional scheme, in which 

Vans Vig 2220 Vagyy 
a 7a 8s 9 ee 8 Vom 

> *Vam 
are the singie lines of the matrix. Quantum 
mechanics is now explained as the art, to use 
a particular mathematical method to cal- 
culate with these schemes instead of single 
quantities. 

The book is full of surprisingly simple 
introductions to subjects, which are ordi- 
narily supposed to be difficult to under- 
stand. Often the theoretical physicist 


Vins Vy24 eee 


gives us a formula without discussing it, 
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Jeaving the experimentalist guessing ag to 
its true physical meaning. The great charm 
of this book is that the near connection 
between experiment and theory is never 
lost sight of. It is not the mathematical 
skeleton but the physical meaning of the 
physical interpretation which again and 
again is impressed on the reader. This, 
together with a number. of occasional 
remarks on future developments, make the 
reading of this volume a very great intel- 
lectual pleasure, for which we have to thank 


its author. 
R. 8. 


High Speei Diesel Engines. By Arthuw 
W. Judge. (Published by Chapman & 
Hall, London.) Pp. ix +347. Price 15/- net. 
At a time when a good deal of original 

research work is being carried out on the 

high compression crude Oil Engines with a 

view to make them suitable for automobile, 

air-craft and locomotive work on a large 
scale, a book giving in a concise manner 
theoretical, practical and descriptive informa 
tion, about these engines, covering all the 

experimental work done so far is indeed a 

necessity and is therefore very welcome. 

Though the book is entitled “High Speed 

Diesel Engines,’ the author refers throughout 

the book to the engine as compression igni- 

tion engine so as to be impartial both to 

Mr. Achroyd-Stuart and Dr. Diesel who 

worked on parallel lines on this type of 

engine. 

To bring the compression ignition to the 
same level as that of a petrol engine, the slow 
running engine has been developed to a high 
speed one. Though the cycle on which this 
type of engine works is the dual cycle, it is 
shown that by suitably timing the injection 
of fuel and varying the period of injection, 
it is possible to follow either constant volume 
cycle or constant pressure cycle. The 
modern tendency is to make it approximate 
more to the constant volume combustion 
process, thereby getting better fuel economy, 
more suitable running conditions, and 4 
combustion less sensitive to load fluctuations. 
From a sleeve valve engine of 15 to 1 com 
pression ratio running at 1300 r. p. m. 53% 
thermal efficiency has been obtained, # 
compared with 30 to 34 for well designel 
petrol engines with compression ratio 5/6 
1. One other advantage of the compressié 
ignition engine over the petrol engine ® 
brought out by the author from a series @ 
experiments. A 6-cylinder C. I. engi 
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varying in speed from 600 to 1400 r.p.m. 
maintains almost constant efficiency through- 
out and the fuel consumption from less than 
half terque to full torque over the speed 
range was always less than -5 Ib. per B.H.P. 
hour, Whereas with petrol engines the fuel 
consumption is initially much higher at full 
load and increases progressively as the load 
is diminished. Reference is also made to 
tests made with supercharging and curves 
are given to show (1) that the I.M.E.P. is 
increased from @ maximum of 125 to 160 lbs., 
2) that B.M.E.P. is increased from 93 to 
130lbs.. (3) that the maximum cylinder 
pressure increased by 20% (from 550 to 
700 Ibs.), (4) that the fuel consumption 
was reduced at part and full loads. Super- 
charging also gives smoother running and 
enables higher injection advance angles to 
be used with good results. 

One whole chapter is devoted to comparing 
the C.I. Engine with the petrol engine. In 
comparing the author has been fair to both 
engines, and he has dealt with the disadvan- 
tages of the C.I. Engine also. 

Also much attention has been given to the 
phenomenon of Diesel knock which made 
theC.I. Engine very noisy, in the early stages. 
From investigations the author shows that 
this is associated invariably with a high rate 
of pressure rise during combustion and by 
regulating the combustion process so as to 
avoid a too rapid increase in _ pressure, 
smooth knockless running is obtained. 

The three principal methods of fuel 
injection, viz., the direct injection method, 
the pre-combustion chamber method, and 
the air turbulance method, are discussed 
in great detail in two chapters and sketches 
are given to illustrate some typical 
commercial cylinder heads. The longest 
chapter in the book is devoted to a detailed 
study of the two principal methods of fuel 
injection now popular, viz., the storage 
system and the jerk pump system, illustrated 
throughout from actual working engines. 

The two cycle C.I. Engine is comparatively 
more difficult of application to practice 
lue to difficulty of high speed injection at 
twice the speed of the four, stroke cycle, 
proper elimination of exhaust, preven- 
tion of loss of volumetric <fficieney, provi- 
ion of & suitable compressor, and preven- 
ton of excessive oil consumption. The con- 


structional details of different makes of 
two eycle engines are given with a view 


to show how these defects are partially 
Overcome in each case. 
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During the past two or three years there 
has been a fairly rapid and wide develop- 
ment in connection with high speed C.I. 
Engines for motor vehicles, and engines of 
many of the leading makers have been 
described by the author and studied in great 
detail with a view to bring out the construe- 
tional features. 

Extending the use of C.I. Engines to 
air-craft purposes is not only attractive but 
also desirable from the points of view of 
safety and economy. The engines are still 
in the experimental stage, but the chief 
advantages claimed are, comparative freedom 
from fire risks, reliability, elimination of 
source of wireless interference and greater 
range of light, freedom from carburettor 
troubies which points are in its fayour for 
commercial cars, ete. <A few of the air-craft 
engines already constructed are shown and 
the results of tests on them are given. The 
use of C.I. Engines for stationary and railway 
work for shunting locomotives, rail coaches 
and rail cars, express train engines, is 
illustrated in one chapter. 

The last three chapters are devoted to the 
care and maintenance of high speed engine 
with special reference to the trouble that are 
likely to occur and how to cure them and to 
the selection and use of the fuel oils. 

The book is profusely illustrated not only 
with photos but with sketches which bring 
out the constructional details and enables 
one to understand the working better. The 
results of recent investigations have been 
condensed and numerous graphs have been 
included to make the conclusions arrived at 
clear. The publishers must be congratu- 
lated in bringing out the book with few mis- 
takes and with such clear illustrations. On 
page 38 it is mentioned that loss to the 
exhaust and by reduction is rather more 
in the case of C.I. engines, while the figure 
16 shows quite the reverse. 

The book is a very useful one to engineers 
and also students as it brings the subject up- 
to-date and as it contains references to the 
original papers which make this book a 
valuable one. 

E. K. R. 





Theoretische Grundlagen der Organischen 
Chemie. Volumes I&1I. By W. Hiickel. 
(Akad. Verlagsgesellschaft, M. B. H., 
Leipzig. Second Edition, 1935.) Vol. I: 
Pp. 475; Price RM. 19-8; Vol. II: 
Pp. 338; Price RM. 15-6. 
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These two volumes of W. Hiickel’s work 
are not text-books of organic chemistry. 
We do not find chapters on carbohydrates, 
aldehydes, etc., but the headings are such as 
Stereochemistry, Tautomerism, Consti- 
tution and Physical properties, Velocities 
of Reactions and many others. In other 
words, it is a cross-section through the facts 
and theories of organic chemistry from a 
quite unusual angle. Beginning with a 
development of theoretical concepts of 
organic chemistry, leading up to electronic 
theories of valency, the author gives an 
account of stereochemistry including, ¢.g., 
that of N, P, B, and S. The next chapters 
deal with addition compounds and mole- 
cules with anomalous valencies of carbon, 
particularly free radicals. Six chapters 
follow, which together form a critical account 
of those concepts and experiments by which 
organic chemistry obtains its results, i.e., 
determines the structure and constitution 
of organic molecules and the critical remarks 
appear to be of particular value. The next 
four chapters deal with physical properties 
and physical theories and both the Chemist 
and the Physicist will find some chapters 
on dipole moments, Raman effect and the 
theory of dispersion, which constitute the 
best accounts on these subjects. An account 
on velocities of reactions forms the last 
chapter. From this it will be clear, that 
the author aims at a description and a 
critical analysis of the present-day theories 
of chemistry, ana this makes the work so 
valuable. Some of the most important 
questions of organic chemist. y, as for instance 
the theory of valency or that of side 
chain reactions, cannot be overcome by 
purely chemical or purely physical investi- 
gations alone, and the methods both of 
chemistry and physies are needed to solve 
them. Hiickel’s book is very well qualified 
to acquaint the physicist with the method 
and results of organic chemistry and the 


chemist with those of molecular physics. 
R. 8. 


The Translocation of Solutes in Plants. By 
Otis F. Curtis. (MeGraw Uill Publishing 
Company, London,-1935.) Pp. ix +273. 
Price 18s. 

Every branch of science has presented 
certain difficult and fundamentally impor- 
tant aspects which have continued to remain 
either obscure or controversial in spite of 
the devoted efforts of a number of investi- 
gators. Such efforts defy complete solution 
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more on account of the deficient state oj 
our technique in that particular branch of 
the subject ; a new impetus is often give 
to the investigation either by the discovery 
of some new techrique applicable to the 
study of the problem in question or by g 
careful and critical presentation of the 
problem after discussing the several point 
of view. Such a presentation attains special 
significance when the task is accomplished 
by one who has contributed substantially 
to the advancement of the subject. 

The present volume on the Translocation 
of Solutes in Plants by Otis F. Curtis deak 
with an aspect of plant physiology which js 
of fundamental interest. Commencing wit) 
a discussion of the earlier opinions regarding 
the tissues involved in the upward and 
downward transfer of solutes, the autho 
proceeds to present experimental evidence 
in support of the upward transport of 
organic matter through the phloem, and ip 
this connection he has invoked the aid of 
the ringing experiments particularly thoy 
of Dixon, Mason and Maskell and other 
The main objection to all such experiments 
is that the physiological injury inflicted m 
the organism in the process of experiments 
tion, introduces responses abnormal to the 
plant. But in absence of any finer technique, 
there appears to be no other alternative 
Progress in this fieid is therefore closely 
connected with the progress of science i 
other allied branches of science which may 
be helpful in evolving new methods 
investigation. 

The author and the publishers have dom 
a service in bringing to the forefront 4 
problem of the greatest interest in the domait 
of plant physiology. It is hoped tha 
the book will stimulate new and _ vigorots 
research activity in this field. 

M. 8. 


The Beginnings of Plant Hybridization. 5 
Conway Zirkle. (University of Pennsylr 
nia Press, Philadelphia. Humphrey 
Milford, Oxford University Preis 
London. 1935.) Pp. xii +231. Price 1s 
This is the first of a series of monograph 

to be issued by the Morris Arboretum, Un 

versity of Pennsylvania founded by Ms 
lydia Thompson Morris * for the. increa 
of knowledge through research and th 
communication of knowledge through publ: 
cation.” The author is the Geneticist att 
Arboretum and Associate Professor of Botall, 
University of Pennsylvania. The book ® 
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well got up and the few illustrations, some of 
them from rare sources, add greatly to the 
value and attractiveness of the book. 

In this monograph the author gives fairlv 
detailed references to the work of plant 
preeders of the eighteenth century and 
before the publications of Koelreuter (1761- 
i4) An examination of extent literature 
showed that such work was little recognised, 
even the great work of Sachs being defective 
in this respect ; hence this attempt to fill up 
the gap. As many thirty researchers 
previous to Koelreuter are mentioned and 
their contributions briefly reviewed. They 
indude such names as Cotton Mather, 
Thomas Fairchild, William Knowlton, Philip 
Miller, Paul Dudley, Jehannes Haartman and 
Carolus Linnes. 

The bulk of the book reads like a novel and 
it is interesting to be told of decorative 
Assyrian and Babylonian art depicting 
cherubs in the act of pollinating date palms. 
The book takes us back to the dim remote 
past when attempts at hybridization were 
considered impious and an “ insult and out- 
rage’ on the Creator. The mule was one 
of the first to be recognized as hybrid and 
beliefs used to be current about phantastic 
hybrid creations such as between the eel and 
the viper, the panther and the lion and 
between man and the bear. The very 
curious shapes of certain mythological ani- 
mals must have risen from such beliefs. 

The dicecions date palm and the menecious 
Zea Mays (the Indian corn) were the first 
to suggest to man the idea of sex in plants. 
Mates were hand pollinated during Baby- 
lonian times with the object of increasing 
(rop production and the suggestion is made 
that the art of hand pollination “‘ possibly 
anti-dated the invention of writing’. The 
mule which has “neither pride of ancestry 
\beexuse of its hybrid and hence disreputable 
origin) nor hope of descendants (being sterile) 
is mentioned several times in the Odyssey. 
Angels, it was believed, occasionally descend- 
ed to the earth and from their matings with 
tuman beings arose the great warriors of 
mythical times, whose great prowess and 
strength found an easy explanation in such 
origin. 

In prehistoric times even the precious stones 
were grouped into the two opposite sexes 
and were thus capable of multiplying them- 
selves. During the Assyrian period plants 
were also divided into ‘‘ male * and “‘female” 
according to their size and hardness. This 
feminds one of the classification of plants 


as 
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like the Saccharum into “male,’’ “female ”’ 
and “ neuter’ according to Indian medical 
science. During the eighth to tenth centu- 
ries the Arabian Natural History was superior 
to the European, though in itself highly 
speculative and romantic. Hybrids occur- 
ring in nature were often attributed to a 
degeneration of the species and the trans- 
mutation of one species to another, such as 
wheat into oats and rye into barley, was 
widely believed. 

We may have to recognise Ibn-al-awwam 
(1150 to 1200 A.D.), the Arabian scientist, 
as perhaps the first Plant hybridiser of the 
world ; he carefully describes the effect of 
foreign pollen on plant progeny and had 


certainly carried out hand pollination in 
the date palm. Yet another Arabian 
scientist Abd-al-Latif (1162 to 1231 A.D.) 


reported hybrids between the orange and 
the lemon. The first real intimation that 
hybrid piants could be secured by cross 
pollination came, however, from Camerius 
(1694) but he was chiefly interested in plant 
hybridization as a proof that plants also 
reproduced sexually like animals. 

The Indian corn (Zea Mays) looms promi- 
nent in the early records of plant hybridi- 
zation owing to the obvious effects of foreign 
pollination (xenia). It was the first plant 
in which the effects of hybridization were 
early recognized and even to this day its 
hereditary factors or genes are known better 
than in most other plants. The book gives 
in some detail the work of various plant 
breeders from Cotton Mather (1716) to 
Koelreuter (1764) and a useful bibliography 
is added at the end. 

Though the book may not be of much use 
in current work on Plant genetics or hybridi- 
zation—no such claim is made by the author 
— it gives the reader a very rare and interest- 
ing glimpse into the dim prehistoric and 
historic past and this is both stimulating 
and exhilarating. It gives the correct and 
much needed background for understanding 
the * beginnings of plant hybridization’. 


A Description of the Physiological Laboratories 
of the Institute of Animal Husbandry, 
Leningrad. Edited by M. M. Lawadowsky. 
(Lenin Academy of Agricultural Sciences, 
Leningrad, 1935.) Pp. 252. 


One has often heard in recent years of the 
advances being made in the U.8.8. R. in 
the development of Animal Husbandry in 





710 


that country, but in the absence of any 
opportunity to visit it, one has had to rely 
on publications to obtain any detailed 
information in regard to the progress that 
is being made. 

In this case, however, the language 
difficulty often arises and it is, therefore, of 
considerable interest to find a publication, 
such as that now under review, which 
although written in Russian has alongside 
the original text a very readable translation 
in English. 

This publication was prepared for pre- 
sentation to the XV International Physio- 
logical Congress by the All-Union Institute 
of Animal Husbandry of the Lenin Academy 
of Agricultural Sciences, Leningrad, and 
consists of some general remarks under the 
heading “Science and Animal Breeding ”’ 
by the Director of the Institute and six 
other articles dealing in more detail with 
such subjects as the Dynamics of the Deve- 
lopment of the Organism, Experimental 
Endocrinology, Artificial Insemination, the 
Physiology of Digestion, the Physiology of 
Lactation and Biochemical Studies of Straw 
and other Foodstuffs. 

Perhaps the most striking section is that 
written by the Director, who explains the 
problems which confront Animal Husbandry 
workers in the U.S.S.R. and gives an 
indication of the way it is proposed to tackle 
them. He commences by pointing out that 
hecause of the efforts that are being made to 
transform the country from a backward 
agricultural to an industrial one, the animal 
industry is confronted with a clear cut task 
of increasing the quantity of animal pro- 
ducts, improving their quality and lowering 
the cost of production. 

During the Second Five Year Plan it is 
proposed to increase the number of horses 
by 11-2%, cattle 61-1%, sheep 88-1%, and 
pigs 274-2°,, ana it is pointed out that to 
effect this enormously rapid rate of increase 
without lowering the quality of the produce 
it will be necessary to work along new lines 
founded on scientific data, which can only 
be obtained from a network of scientific 
regearch institutions, which it is hoped will 
rapidly find methods of protecting the 
existing herds from infectious diseases, pro- 
vide for the proper conditions of mainte- 
nanee to prevent sickness, determine the 
conditions necessary for obtaining an increase 
in such animal husbandry products as meat, 
wool, milk, eggs, etc., and work out satisfac- 
tory methods for grading up pure-bred herds. 
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In the U.S.S.R. there are at presen 
125 such scientific centres at which aboy 
6,000 specialists are working at varioy 
problems connected with zootechnics, vetey. 
nary medicine and food production and th 
All-Union Institute of Animal Husbandr 
at Leningrad is one of the most importay 
in this chain. Other All-Union Institute 
deal with Acclimatization and Hybridization, 
Veterinary Research and Horse-breeding 
while there are a number of subsidian 
research institutes which deal with mor 
specialized branches of Animal Husbandry, 


such as Sheep breeding, Poultry breeding | Altoge 
Bee-keeping, Rabbit breeding, Sericultur, Jpublicat 
Helminthology, etc. In addition a system fone inte 
of zootechnical stations financed by local {Husbanc 
funds and farm laboratories, which already félearly 
number 20,000, have been set up to workfin conne 
in collaboration with the larger institute,§the Eng 
The chief lines of work at the All-Uniofin the 
Institute of Animal Husbandry may b§to impr 
classified under the following heads:— country. 
Experimental breeding, Artificial Insemins- 
tion, Physiology of Reproduction, Nutritin 
and Increasing the productivity of Fam 
Animals. To carry out these duties li - 
separate laboratories have been provided ‘Fisher 
and it is said that other institutes are fur Rosine 
nished on a similarly lavish scale. ment . 


Turning to the more detailed part off ¢¢ So 
work there is much to interest Indian readen. Price 5 
The subject in which perhaps the greater} . : 
advance hes so far been made is that of], Stadent 
artificial insemination which, when correctly — 


used, widens the possibilities of livestock pel 
improvement by extending the use of nd 
1 Monog 


valuable sires, allowing a study of the law Nouth A 
of inheritance in farm animals and exper: ¥ a 
ments in hybridization, with the aim @ rae 
producing new hreeds. The use of this seatien 
method in the field in the U.S.S.R. i worm 
said to have been particularly successful in}, . 

ian te eid anlelen & ‘ pe comn 
sheep, in which species 5,000 ewes may 
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while even in cattle 2,000 cows may k oe sa 
inseminated from one sire. wll ay 
Zootechnical endocrinology, the nait§,, is nee 


given to a new branch of science dealin 
with the part that internal secretions ply 
in the reproduction processes of the domesti 
animals, has also produced some strik 
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to produce young at double the rate than 
rmerly, and the use of ovary-lyzates, i.e., 
products of the primary disintegration of 
ovarian tissue, on hens, in which a 30 % 
increase in egg production is said to result 
yithin 4-6 weeks after each injection. 

In connection with lactation in the cow 
od results have been obtained both with 
the products of the acid hydrolysis of fibrin 
ad an alkaline extract of the anterior 
jituitary body, and in the case of the latter 
jot only was the milk yield improved but 
there was also an increase in the fat content. 

Altogether this is a most stimulating 
publication, and well worth perusal by any- 
me interested in the development of Animal 
Husbandry in India, for it shows very 
dearly what might be done, particularly 
in connection with those subjects which in 
sithe English Language are usually included 
in the term “‘ Applied Animal Genetics,” 
io improve the livestock industry of this 
country. 
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vided Commercial Marine Fishes of South Africa. 


(Fisheries Bulletin No, 2, Fisheries and 


-~. 


e fit Marine Biological Survey Division, Depart- 
ment of Commerce and Industries, Union 

ttf of South Africa, Pretoria.) Pp. 160, 

aden Price 5 sh. 

ro Students of ichthyology interested in the 


narine fish fauna of South Africa are already 


— ‘amiliar with the admirable and indispens- 
wr ible work of Dr. K. H. Barnard entitled 
ee 4 Monograph of the Marine Fishes of 
xpet South Africa, but to meet the requirements 
im of professional fishermen, anglers, those 
F thi jnterested in the fishing industry and amateur 


haturalists a handbook embracing semi- 
echnical descriptions and illustrations of 
he commoner commercial fishes occurring 
the seas of South Africa has now been 
published. This much-needed work has 
een produced by Mr. J. M. Marchand, 
echnical Assistant to the Survey Division 
bnd is entitled The South African Marine 
ishes of Commercial and Angling Importance. 
The book is divided into two parts, dealing 
rith cartilaginous and bony fishes respec- 
vely. Inthe list that precedes the general 
‘count common and scientific names of the 
pecies dealt with are given; this is followed 
pY « outline illustrations intended to explain 
hatomical terms; a glossary of anato- 
tical and descriptive terms is given and then 
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there is the systematic account of the various 
species which are arranged into families 
and genera mainly in accordance with 
Jordan’s system of classification. Under 
the account of each species attention is 
directed to its taxonomy, chief character- 
istics. distribution, fishing season, commercial 


importance and the fishing-gear used in 
“atching it. Each species is _ illustrated 


with a good photograph, mostly taken by 
the author himself from fresh specimens. 
In an appendix explanatory notes on names 
and types of fishing-gear are given and in the 
concluding section the meaning and use of 
scientific nomenclature are explained. The 
work contains an index of all names, 
commoner and scientific names of fish and 
of fishing-gear, and for convenience of 
reference the scientific names of genera and 
species are given in italics. 

The vaiue of such a work cannot be over- 
estimated in so far as it provides a ready 
means of determining fishes in the field and 
of knowing the precise significance of one’s 
~atches. A handbook like this is sure to 
bring in more information about the species 
from quite unexpected sources, resulting 
in the advancement of knowledge regarding 
the habits and habitats of commercial fishes. 
The author and the department are to be 
congratulated on the production of such a 
useful and valuable work. A similar work 
on Indian fishes is badly needed for the 
development of fisheries in this country. 

Ss. L. &: 


Annual Report, 1934-35. Department of 
Industries, Bombay Presidency. (Printed 
at the Government Central Press, Bombay. 
1935.) Pp. 50. Price 4 As. or 5d. 
This publication deals with all the activities 

of the Department of Industries during the 

year. The Report assumes considerable import- 
ance when it is remembered that industrially, 

Bombay is the most advanced part of India. 
The first part dealing with the state of 

some important industries like Glass, Chemi- 

cals, Silk, Gas Mantles, Aluminium and 

Gold Thread makes very disheartening 

reading as the trade depression affecting all 

industries in general, continued. It is 
encouraging to note, however, that Cotton 


Textile Industry outside the island of 
Bombay, Woollen Industry and Sugar 
Industry registered improvement. 


The information given in the next section 
dealing with new enterprises such as rerolling 
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steel mills, manufacture of canvas shoes, 
metal printing and manufacture of centri- 
fugal pumps, oil engines, tricycles, perambu- 
lators, dry cells, bakelite and small electrical 
motors is rather more encouraging. 

The activities of the Department are next 
dealt with. We note with interest that 
practical investigations, experiments and 
demonstrations for possible new industries 
were conducted and the lines tackled included 
Peppermint Oil, Lemon Oil, Alumina and 
Aluminium Sulphate, Mango Pulp, ete. 
Investigations on some Cottage Industries 
like Oil Industry, Pottery Glazing, Hemp 
Industry, Bone-manure and _ Glass-bangle 
Industry were also on hand. 

It is stated in the Report that a summary 
of the progress of Scientific and Industrial 
Research during 1934-35 was sent to the 
Government of India for inclusion in the 
Annual Report of the Committee of the 
Privy Council for Scientific and Industrial 
Research, London. No indication is given 
that these results are published elsewhere. 
After all, the work done by the Department 
is primarily for the benefit of the Indus- 
trialists in India and one is entitled reason- 
ably to expect that the resuits of all the 
scientific investigations conducted under its 
auspices would be published in detail in 
India as is being done by the Government 
of H.E.H. The Nizam of Hyderabad and 


other Provincial Governments. 
K.A.N. R. 


Electrochemistry, Vol. Il Applications. by 
W. A. Koehler. (John Wilby & Sons, New 
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York; Chapman & Hall, London. 1935) 

Pp. xiv-+545. Price 25/- r 

The publication of this book by Profegg, 
Koehler has removed a long-felt want fog, 
suitable and up-to-date text-book on Applies 
Electrochemistry, The author has succeedej 
well in the difficult task of making the book 
sufficiently complete and up-to-date without 
at the same time making it too voluminons 
for the use of colleges and technical sehool, 
This has been made possible by ay 
judicious selection of materials, and by, 
concise but lucid style of exposition, 4 
large number of well-arranged and neg 
diagrams has enhanced the value of th 
book, and has materially contributed te 
clear understanding of the subject. As igt 
be expected, the chapters on storage batt 
ries, electroplating, electro-metallurgy, 
the electrical processes for the manufaet 
of chemicals are fairly comprehensive, 7 
author has also discussed the problems 
corrosion, electroanalysis, separation 
materials by electrostatic and electromag 
tic devices, thermionic and _ elect 
rectification, the possible industrial uses 
photoelectric and photovoltaic cells, 
even the electrolytic process for the pre 
ration of Deuterium. 

The price of 25/- is perhaps a little too 
for Indian students, but the reviewer hag 
hesitation in recommending it to 
serious student of electrochemistry. 
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Erratum. 


Vol. IV, No. 7, 


p. 494. in the table under the heading Percentages in groups, 


Read 62-40 for 60-40. 














TT =. x 


a 


